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Abstract 
Adolescence is a key point in the life course, and friendships during this time are 

strong predictors of health and behavioral outcomes. This dissertation seeks to 

understand the causes and consequences of friendship stability, answering the question: 

Friendships during adolescence are important, but does it matter how long they last? 

Chapter Two introduces a new measure of friendship stability and tests possible 

pathways by which it affects extreme outcomes, threatening oneself or others. The 

findings indicate that some of these mechanisms partially explain this relationship, but 

low network instability remains strongly associated with the outcomes. 

Chapter Three examines the possible causes of friendship dissolution, as 

adolescents are more likely to dissolve the more unstable their networks. This chapter 

simultaneously tests individual, dyadic, and structural predictors of dissolution. The 

findings suggest that ego’s perception of intimacy, as well as the structural and dyadic 

features of the relationship, are the most prominent predictors of dissolution. 

Additionally, the results suggest differing relationships between several structural and 

dyadic features when considering whether friendship is reciprocated. 

Chapter four examines the relationship between racial peer mixing and mental 

health. I tested the effect of having cross-race ties on mental health, conditional on 

individuals being a racial minority in their school population. I also test whether two 
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contextual factors of egos friendships, intimacy, and stability–mediate this relationship. I 

found that when adolescents are minorities in their schools, cross-race friendships 

somewhat protect them from emotional distress, and that this relationship is minimally 

mediated by friendship intimacy.  
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1. Introduction 
Once children reach adolescence, their friends play an important role in their 

lives as parents. Experiences with friends and broader peer groups in schools have set 

the stage for adolescents’ social development. Friendships in adolescence are strong 

predictors of behaviors, due to either selection or influence, such as academic 

performance, eating habits, substance use, smoking, and violence (Crosnoe 2002; Ennett 

and Bauman 1994; Kreager 2007; Mercken et al 2010; Osgood et al 2013; Umberson and 

Crosne 2010). Status, specifically having a reputation of being liked or disliked, has 

mental health and social developmental consequences during this period in the life 

course and lasts for psychological well-being in adulthood (Parker and Asher, 1987). 

Studies have also explored potential network structure effects on individuals. Peer 

groups provide a structural limitation on whom adolescents can interact and build 

relationships (Brown et al., 1994). Scholars have found that position in a friendship 

network can shape individuals’ suicidality (Bearman and Moody 2004; Mueller et al 

2015) and delinquency (Haynie 2001). Adolescent friendships are clearly important for 

psychological and behavioral outcomes, but does it matter how long these friendships 

last? The three studies in this dissertation seek to answer this question and provide a 

comprehensive understanding of the causes and consequences of stability in adolescent 

friendships. 
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The chapters in this dissertation all use data from the “Context of Adolescent 

Substance Use Study.” This dataset was a 7-wave longitudinal survey of eighth, ninth, 

and tenth graders from three counties in North Carolina. The students were surveyed 

every six months from 2002 to 2005. For the first six waves, data were collected at 6-

month intervals. The last wave of the dataset was collected one year after wave 6. The 

full dataset consisted of 19 schools comprising 8,201 individual respondents. In each 

wave, respondents were asked to nominate their five closest friends, providing a rich 

longitudinal network dataset that is ideal for examining stability and change in 

friendships over time.  

In chapter two, a co-authored study with Robert Faris, we identify social network 

dynamics likely to engender alienation, focusing on rapid turnover in close ties. 

Wholesale turnover in ties generates this form of isolation, which can be observed only 

over time. We argue that those with low network stability are likely to experience 

alienation and are therefore at a greater risk of harming themselves or others. We offer 

an extension of the Jaccard index that accommodates longitudinal data. We tested 

several mechanisms by which low network stability could lead individuals to harm, 

including emotional distress, excessive substance use, academics, social motivations, 

and network status. We found that some of these mechanisms partially explain the 

relationship, but low network instability remains strongly associated with outcomes, 
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suicide attempts, and threatening others with a weapon, implying additional pathways 

of risk. 

Chapter three takes a step back to answering the following question: What are 

the dyadic and individual predictors of friendship dissolution? To fully understand the 

effects of stability, we must identify the factors that contribute to long-lasting 

friendships. This chapter uses a friendship dissolution version of an event history model 

to test the relative importance of individual, dyadic, and structural predictors of 

friendship dissolution. Specifically, I include individual status characteristics and 

internalizing and externalizing symptoms. Structural features and dyadic characteristics 

include status and reciprocity indicators, friendship intimacy, matching status 

characteristics, and absolute differences in internalizing and externalizing behaviors. I 

find that when considering all factors, network structure and dyadic features predict 

friendship dissolution more than individual characteristics do. Furthermore, the 

magnitude and direction of some of these effects depend on whether the tie is 

reciprocated. 

Finally, in chapter four I test the effect of having cross-race ties on mental health 

outcomes, specifically for adolescents with coloring. The literature on this topic has 

suggested that, in contexts where adolescents of color are in the population minority, 

having cross-race friendships may increase or decrease mental health outcomes. I tested 

this relationship and two potential pathways, friendship intimacy and stability, as 



 

4 

possible mechanisms by which the relationship exists. I find that those who have more 

cross-race friends have slightly higher levels of depression, unless they attend school 

with very few same-race peers, in which case cross-race friends are associated with 

lower depressive symptoms. This relationship is minimally mediated by higher intimacy 

with friends. Overall, while cross-race friends tended to be rated lower in intimacy and 

stability, these factors did not play a significant role in mental health outcomes for those 

with more cross-race friendships.  

This dissertation examined adolescent friendship stability from different 

perspectives. Chapter 2 examines the negative consequences of instability and the 

potential pathways through which this relationship occurs. Chapter 3 provides a 

comprehensive overview of the predictors of friendship dissolution, which can help us 

understand how overall friendship stability occurs. Chapter 4 uses stability, and other 

friendship contents, as possible mediators of cross-race friendships and mental health 

outcomes, finding that, in this case, friendship stability cannot explain the relationship. 

The findings of this dissertation will be useful for future research on adolescent 

friendships and the broader social network literature. One of the main focuses of 

adolescent friendship literature is the extent to which friends influence behavior. 

Incorporating tie stability into the friendship literature will allow scholars to more 

accurately identify the contexts in which peer influence or the effects of friendships are 
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more likely, as we might expect short-term friendships to not provide enough time or 

investment to have long-lasting effects.  
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2. Network Stability and Threats to Self and Others 
Liann Tucker1 and Robert Faris2 

2.1 Introduction 

“The unity of nearness and remoteness involved in every human relation is organized, 

in the phenomenon of the stranger, in a way which may be most briefly formulated by 

saying that in the relationship to him, distance means that he, who is close by, is far, and 

strangeness means that he, who also is far, is actually near”.  

Georg Simmel, The Stranger  

Solitary fruit flies die young, isolated squirrel monkeys experience cortisol spikes 

upon awakening each morning, and companionless rabbits develop oxidation stress in 

their aortic arches (Nation et al. 2008; Lyons et al. 1995; Ruan and Wu, 2008). These facts 

are no doubt important to biologists, not to mention rabbits and squirrel monkeys, but 

they also hold significance for sociologists because they suggest that some of the health 

benefits of socializing derive not from the unique things that other people do for us—

offer shoulders to cry on and encouragement to exercise—but from their mere presence. 

Indeed, people in solitary confinement units experience severe psychological 

impairment, including acute anxiety, sleep disorders, hallucinations, and suicidality (see 

Haney, 2018 for a review). Friendless adolescents are at greater risk of substance abuse 

(Copeland et al 2018), depression, social anxiety, suicidal ideation (Hall-Lande et al. 

 

1 First Author 
2 Second Author, Professor of Sociology at University of California at Davis 
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2007; Calati et al., 2019; Teo et al., 2013), poor physical health, and metabolic disorders 

(Goosby et al 2013). Even imagining isolation impairs cognitive function (Baumeister et 

al. 2002), while experiencing it, if only in mild forms, triggers an affective response 

typical of physical pain (Eisenberg et al. 2003). For humans and many animals alike, 

company is vital. But does it matter how long they stay? 

Unlike rabbits and fruit flies, humans are capable of feeling alone even in the 

company of others, reflecting “the unity of nearness and remoteness involved in every 

human relation” (Simmel, 1950 p.2). This subjective feeling of estrangement is, we argue, 

particularly likely to arise when essential personal relationships are fleeting, liaisons 

without pasts or futures. It is also difficult to observe and measure, and we do not 

attempt either here. Instead, we focus on its most serious observable consequences—

threats to harm the self or others—and identify fertile substrate for these in tumultuous 

friendship networks. Specifically, we test whether adolescents who experience high 

turnover in their friendships are at elevated risk of attempting suicide and threatening 

others with a weapon.  

Prior research (see Shepherd and Reich, 2020, for a review) suggested that 

individuals with unstable networks are likely to experience alienation and distress, but 

until recently, left unsettled whether instability caused distress or vice versa, or whether 

both arise from unobserved factors. Shepherd and Reich’s (2020) analysis of 

experimentally-induced network change in schools concluded that its adverse effects on 
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mental health and academic effort are comparable to endogenous changes of equivalent 

magnitude, implying that instability is mostly a source, rather than an outcome, of 

distress. Lacking an exogenous source of network stability (experimental or otherwise), 

we accept and build on this conclusion, attempting to contribute in other ways, 

specifically by: a) focusing on the most serious possible outcomes, suicide and 

threatening others with a weapon; b) considering new pathways by which network 

stability may lead to those outcomes; c) introducing a new, truly longitudinal measure 

of network stability; and d) identifying tie retention, or lack thereof, as the crucial 

element for these outcomes. Our measure builds on and offers advantages over the 

commonly used Jaccard index of stability, as it can be easily applied to more than two 

time points, accounts for constraints on the ability to repeat friendship nominations, and 

allows for new tie formation without penalty.  

We test a host of novel mechanisms by which network stability could lead 

individuals to harm themselves or others, including emotional distress, excessive 

substance use, academic drive, status motivations and attainment, and local network 

characteristics. We organize these into two broad pathways, one characterized by 

failure, the other, success. The former is characterized by psychological and emotional 

distress, excessive substance use, and academic disinvestment, the latter, by status 

orientation, status attainment, and local brokerage. With respect to suicide, we find that 

only psychological distress significantly mediates the relationship between network 
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stability and reported attempts. Similarly, psychological and emotional distress, 

excessive substance use, and academic disinvestment—key indications of instability as 

failure—all significantly mediate its effect on threatening others with a weapon.  

Yet instability also arises from social successes, and these, too, can generate their 

own crises. We find that status motivations, specifically, caring more about being 

popular than about having close friends, social network centrality, and local brokerage, 

in the form of open triads, all significantly mediate the effect of instability on threatening 

behavior. It would seem that status-oriented social climbers, who necessarily incur 

turnover in their friendship networks, may find themselves embroiled in conflicts that 

grow desperate. However, neither of these pathways fully mediate the relationship 

between instability and either outcome, implying additional pathways of risk. We can 

only speculate what they may consist of but conclude with promising suggestions for 

future research.   

2.2 Theory  

The nearness and remoteness of social relations can be seen in the prevalence of 

loneliness among those who have friends. Approximately 95% of American adolescents 

have at least one friend, and yet more than half of them experience recuring bouts of 

loneliness (Heinrich and Gullone 2006). During the churn of adolescence, teenagers are 

both more sensitive to loneliness and more likely to subjectively perceive themselves as 

isolated (Laursen and Hartl 2013). Their social lives are also objectively tumultuous: over 
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the course of a year, the average American teenager loses half their friends (Poulin et al 

2010). While such turnover might reflect “storm and stress,” its proximate causes are 

structural: fewer than two in five ‘best friend’ nominations in surveys are reciprocated 

(Ueno 2005) and as such, are likely to be withdrawn (Smith and Faris 2015; Gould 2002). 

Moreover, schools house large reserves of potential replacements for lost friends, 

increasing turnover.   

Like Simmel’s stranger, people whose social churn is extreme find themselves 

both in the group and yet never accepted by it (Simmel, 1950). Whether joining 

established groups or forming new ephemeral ones, they are social, rather than 

geographic, wanderers. As such, they experience an illusion of integration: at any given 

moment in time, such an individual appears socially accepted, with subjectively close ties 

to others. However, these relationships have neither histories nor futures, and without 

them, the self drifts untethered and unrestrained, more alienated than one who lacked friends 

all along. Like the fatal mirage luring desert travelers to their doom, illusions do more 

harm than straightforward deficiencies insofar as they convey assumptions that cannot 

be maintained and stir aspirations that will never be realized—in this case, expectations 

of a complete social life, ones that will remain unmet. Both pathways under consideration 

here are likely to engender alienation from unmet expectations, either by repeated 

rejection or the hollow satisfaction of having won popularity at the expense of solidarity.  
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Whether they are rejected or doing the rejecting, youth with unstable ties 

repeatedly experience the acute sense of loss accompanying friendship dissolution. They 

come to lack the social support, shared identities, intimacies, and mutual histories to 

heal those wounds, wounds that new replacement friends are unlikely to fully salve. 

Conversely, adolescents who maintain many of the same friendships over multiple 

school years may be less likely to experience severe social alienation and distress for 

multiple reasons. Adolescents who can maintain friendships must have some desirable 

characteristics—amiability at least, but they also likely differ in their motivations and 

attitudes, health, family socioeconomic status, and the stability of their home lives.   

Yet other advantages arise from the relationships themselves, which provide 

social support, intimacy, companionship, and the solidarity that arises from shared 

experiences. Maintaining friendships through a social environment like middle school 

also necessitates learning the crucial life skill of managing and recovering from conflicts. 

Those who are unable to maintain friendships are less likely to benefit from these 

protective characteristics and also unable to benefit from the learning, support, and 

growth associated with durable friendships. Accordingly, we propose the following 

hypothesis:  

H1:  Low network stability increases the risk of threatening others with a weapon and 

suicide attempts 
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We conceive two broad pathways by which network instability could culminate 

in harm to self or others. The first is characterized by rejection. Just as lemon cars 

circulate rapidly, so do undesirable people in the market for friends (Bearman 2009). As 

their personal shortcomings are discovered, they may withdraw from friends, 

anticipating rejection. Meanwhile, their friends’ negative appraisals of them spread 

according to network balance processes, whereby people come to dislike those whom 

their friends dislike (Burt 2001; Rambaran et al. 2015). The rejection they experience is 

likely to elicit a host of internalizing problems, such as depression, anger, and anxiety 

(Burks et al. 1995; Platt et al. 2013). Rejection, and the distress it occasions, are themselves 

antecedents of externalizing problems, which can include threatening behavior 

(McDougal et al, 2001).  

The pathway of rejection is not limited to emotional distress, however, and 

network instability may also decrease involvement with school. Experimentally induced 

network instability has already been documented to cause diminished academic effort 

(Shepherd and Reich 2020), which may be a symptom of a more general detachment 

from school life, with diminished sense of belonging. Youth in such circumstances may 

be less likely to have a close, densely knit group of friends and less likely to see value in 

belong to such a group, whereas youth embedded in dense clusters of friends are likely 

to feel a stronger sense of purpose and belonging and are less likely to be suicidal 

(Bearman and Moody 2004; Mueller et al 2021). They also experience lower rates of 
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externalizing and internalizing problems (Bond et al 2007; Watts et al 2019), and 

potentially, the outcomes we consider here. We propose the following hypotheses to test 

this pathway3: 

H2:  Emotional distress, specifically depressive symptoms, anxiety symptoms, and 

anger mediate the effect of network stability on threatening behavior and suicide 

attempts. 

H3: Excessive use of alcohol and hard drugs mediate the effect of network stability on 

threatening behavior and suicide attempts. 

H4: Academic investment, measured by grades and school attachment, will mediate 

the effect of network stability on threatening behavior and suicide attempts. 

For some, however, high turnover in friendships indicates social success. In 

schools and other social hierarchies where relationships are the currency of status, 

upward mobility necessitates abandoning some existing ties to make room for new, 

higher status ones. Although comparatively few adolescents prioritize popularity over 

close friendships, those who do are likely to change friends more frequently as they gain 

status, which further intensifies their desire for it (Faris and Tucker, 2021). They are also 

more likely to use aggression to achieve it (Faris and Ennett, 2012), and often find 

themselves embroiled in conflicts with current and former friends (Faris et al. 2020). 

Misunderstandings about social rank, even when superficially trivial, hold the potential 

 

3 Figure 3 shows the path diagram for our detailed hypotheses for the mediation analysis 
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to escalate into serious conflicts (Gould 2002), and the higher their social status, the more 

damaging these conflicts can be for the mental health of the vanquished (Faris and 

Felmlee 2014). Moreover, their new friends, chosen primarily for prestige, may not be 

capable of, or disposed to, offering emotional support. 

 Finally, network stability is likely to maximize the frequency with which 

an individual bridges forbidden, or open, triads, where the focal node is tied to alters 

who are not themselves connected. Children’s friendship networks strongly tend toward 

triadic closure (where all three members of the triad are friends), which increases as they 

age and is associated with tie stability (Hallinan and Felmlee 1975; Poulin and Chan 

2010). Adolescents bridging open triads, on the other hand, experience cognitive 

dissonance (Hallinan 1974; Kreager and Haynie 2011) and competing normative 

regulation, which has been linked to suicidal ideation (Bearman and Moody 2004).  

Network stability is especially likely to generate open triads: as all current friends are 

successively dropped (or lost) in favor of an entirely new set, few alters will have had 

opportunities to befriend each other and close the triad. Having friends in common is 

the best way to make new friends, but not if your mutual friend moves on to a new 

group and drops both of you before you have the chance. By contrast, lesser degrees of 

network stability, where ties vary in duration and thus subsets of alters overlap with 

each other, may be associated with more closed triads (if not higher ego network 
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density, which is highly sensitive to network size) than even a completely stable ego 

network. 

 

Figure 1: Ideal Types of Ego network Stability.  
Solid lines = current ties, long dashes = new ties, dotted = dissolved ties 

 

For example, consider three hypothetical individuals (Figure 1) observed at 

seven time points, each six months apart, and with the same number of friends at each 

time point. These ideal type individuals represent perfect stability, moderate instability, 

and network stability. Assuming that alters form ties with each other at a rate of one 

every three months (while they are connected to ego), an individual (A) with a 

completely stable network (g=5) will reach maximal ego network density by time 6, 

while an individual (B) with moderate (two new ties per period and two dissolved ties 
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per period) turnover will have a cumulative network that is larger (g=17), increasingly 

sparse, but with both more (14) closed triads and more (125) open ones. By contrast, 

those with low network stability (C) who exchanges all friends for all new ones 

sometime prior to each observation point will form the largest cumulative ego network 

(g=35) with the lowest number of closed triads (14) and the most open ones (582).  By the 

last observation period, those with low network stability has formed a large star 

network, an ephemeral constellation of loose connections who never had the 

opportunity to form ties with each other. To evaluate the pathway outlined above, we 

test the following hypotheses:  

H5:  Social status, specifically network centrality, open triad rate, egonetwork density, 

and reciprocity rate mediates the effect of network stability on threatening 

behavior and suicide attempts. 

H6:  Social motivations, valuing close friendships more than popularity, mediates the 

effect of network stability on threatening behavior and suicide attempts.  

2.3 Data and Methods 

2.3.1 Data 

This paper uses data from The Context of Adolescent Substance Use study (Context). 

Context is a longitudinal survey of adolescents from three counties in North Carolina 

over seven times. The students were surveyed every six months from 2003-2007, at the 

beginning of the fall semester and end of the spring semester. The sample for this study 
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is 51 percent male, 49 percent female. The race/ethnicity makeup of the respondents are 

51 percent white, 36 percent black, 4 percent latinx, and 7 percent “other” race. This 

dataset includes students’ friendship networks, as students were asked to nominate their 

top five best friends within their school. Our final analytic sample includes respondents 

who participated in at least two times of data over the course of the study and who 

nominated friends. For missing data, we used multiple imputation with ten 

imputations4. 

Constraints on the data influenced our model specification and analytic sample 

size for each dependent variable. For threatening behavior, our sample size is 6,201 

individual respondents over each time where they had data available for threatening 

behavior (mean number of times for each respondent = 3.5). For suicide attempt, the 

question was only included at Time 4 of data collection. After time five of data collection 

the largest county dropped out of the study for administrative reasons unrelated to the 

study. Given these constraints, we only included respondents in times 4 and 5 of the 

data for our model on suicide attempts and excluded the 87 respondents who had 

already reported a suicide attempt prior to Time 5. Thus, our analytic sample for the 

suicide attempt model is 3,887 over the two times of data.  

 

4 We used the mice package for R for the multiple imputation routine 
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2.3.2 Measures 

For our main independent variable, we introduce a new measure of network 

stability, calculated as the absolute value of one minus the sum of repeated friendship 

nominations divided by the total number of possible repeated friendship nominations, 

given their actual history of nominations. Figure 2 shows an example of calculating 

network stability. Formally, it is defined as:  

 

Where  is the number of repeated friendships at a given time and  is the total 

possible number of repeated friendships at time, given the previous possible repeated 

friendships.  

The number of repeated friendships is simply a cumulative count of repeat 

nominations. If a respondent nominates friend A at Time 1, A and B at Time 2, and just B 

at Time 3, their number of repeated ties is two (since both A and B were nominated 

twice). If the number of nominations in a given time exceeds the maximum number of 

nominations from any prior time, the number of possible nominations at that time is 

reduced to match that maximum number of nominations observed in that prior time. 

For example, if a respondent nominates two friends at T1, one at T2, and five at T3, the 

number of possible repeats at Time 3 remains three, since only three friends had ever 

been nominated prior to T3. Figure 3 shows the distribution of the network stability  
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Figure 2: Example Calculation of Network Stability5 

 

5 Figure 2 illustrates the calculation of network stability give five times of ego nominating friends. For 

network stability at Time 2, sum repeats equal 0, since no friendship nomination was repeated. Possible 

repeats are equal to 3, since ego nominated 3 friends at Time 2. Network stability for Time 2 is then, 0. For 
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measure at each wave. Compared to complete isolation, having low network stability is 

more prevalent. In the present data, those who do not nominate any friends at a given 

wave ranges from 3 percent to 14 percent of the sample. We categorize those having 

“low” stability as respondents who stability score is below the first quantile in the 

distribution, that is a score below 0.30. The low stability individuals range from 20 

percent to 30 percent at a given wave. Low stability, therefore, is more common than 

complete isolation and effects more students.  

While developing our measure network stability we first tested several possible 

stability measures. These included Jaccard, maximum repeated nominations, the 

maximum consecutive repeated nomination, and the longest friendship span over all 

times. Maximum repeated nomination refers to the greatest number of times a single 

nomination was repeated over all times. Maximum consecutive nomination is the same 

 

 

Time 3, sum repeats equal to 1, as friend G is repeated from Time 2. Possible repeats are equal to 7, which is 

the result of summing the number of nominations at Time 2 and 3. Network stability for Time 3 is 0.14. In 

Time 4 sum repeats is equal to 2. We add the re-nomination of friend G from Time 3 to ego re-nominated 

friend H at Time 4. Possible repeats at Time 4 is 8, since ego only nominated one person at Time 4 we add 1 

to possible repeats. Network stability for Time 4 is 0.25. Finally, for Time 5 sum repeats is equal to 3, as we 

add one more re-nomination to the previous 2. Possible repeats is the previous time’s value plus the current 

number of nominations, so we get 10. Network stability for Time 5 is then 0.30. 
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number, but restricted to those nominations that occurred consecutively, meaning if a 

respondent skipped nominating a friend in one time, the consecutive nomination count 

would end at the skipped time. The maximum friendship span is the longest time a 

friendship lasted, calculated by counting the number of times between the first time a 

friend was nominated to the last time.  

 

 

Figure 3: Distribution of Network Stability by Wave 

 

Our first dependent variable, threaten, asks student the following: “During the 

past 3 moths, about how many times have you threatened someone with a weapon (gun, 

knife, club, etc.)”. Responses range from 0-4, where a 0 response is “None” and 4 

response is 10 times or more. Because the prevalence of threatening with a weapon is 
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rare, we dichotomize the variable for our analyses. Our second dependent variable, first 

attempt comes from a question asking students the following: “Have you ever talked 

with a doctor, nurse, teacher, priest, minister, counselor, therapist, or parent because you 

attempted to commit suicide?” This question was only added in time four of the data. 

The response options were yes (1) or no (0).  For first attempt, we calculate the number 

of respondents who answered yes to reporting a suicide attempt for the first time at time 

five, subtracting those who had said yes in time four as well.  

Hypotheses two through six outline possible mediators for the relationship 

between our independent and dependent variables. H2a and H2b specifies mental 

health and excessive substance use as potential mediators. Emotional distress is 

operationalized by three measures: depressive symptoms, anxiety symptoms, and anger. 

The scale for depression includes responding to the following statements: “I hated 

myself,” “I was a bad person,” and “I did everything wrong.” (Angold, Costello, and 

Messer 1995). The scale for anxiety consists of the following statements: “I felt sick in my 

stomach,” “I got mad easily,” “I had trouble getting my breath [don’t count asthma or 

exercise],” “I was tired a lot,” “I worried about what was going to happen,” “I worried 

when I went to bed at night,” and “I often worried about bad things happening to me.” 

(Reynolds and Richmond 1979). The anger scaled asks respondents how often they get 

“Mad,” “Angry,” and “Furious”. Excessive substance use includes two measures that 
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ask respondents how many times in the last three months have they “had 3 or 4 

[alcoholic] drinks in a row” and used “hard drugs”. 

H3 and H4 specifies network positions. Our measure for status is reach 

centrality, defined as the percent of the network that can reach ego in three or fewer 

incoming ties. For H4, we use the triad census (Davis and Leinhardt 1972) to calculate 

the percent of open triads (triads where alters are not connected) each respondent 

spans. We also test reciprocity, the percent of ego’s friendship nominations that are 

mutual, and egonetwork density, the total number of observed ties in the egonetwork 

divided by the total number of possible ties. Academic Orientation (H5) includes self-

reported grade point average (ranging from 1.0 to 4.0) and a scale of school attachment. 

The scale for school attachment asks respondents to agree or disagree with the 

following: “Students in this school treat each other with respect,” “Students at this 

school are willing to go out of their way to help someone,” and “My school is like a 

family”. Finally, for H3 and H6 we specify social motivations as potential mediators. 

Specifically, we use a measure of personal values that asks respondents how important 

being popular is to them and how important it is for them to have a close group of 

friends (both on 4-point scales). In addition to these, we also control for gender, race, 

age (by cohort of respondents), parent education, and participation in the following 

extracurricular activities: sports, service clubs, drama, yearbook, honors groups, and 

anti-drug societies. 
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2.3.3 General Linear Regression Models 

We run separate logistic generalized linear models to test our main independent 

and dependent variables. We first attempted a SIENA model to test the relationship 

between network stability and our outcomes, but models never converged. We attribute 

this to the rarity of the outcome behaviors and moved to more traditional models, our 

logistic regressions and mediation tests. For our first GLM, we include a random 

intercept for each respondent to test the relationship between our stability measures and 

threatening behavior over times two through seven of the data6 7. For this model our 

final analytic sample included 6,201 individual respondents (28,348 observations over all 

times). The formal model is: 

 

 

 For suicide attempt, we use responses from times four and five due to the 

drop off in respondents after time five8. With this limited amount of data, we switch to a 

generalized linear model with a logit link without the random intercept, that instead 

uses time four control variables to predict time five first suicide attempt. We include 

 

6 We start the analysis with time two because we cannot calculate a stability measure for time one. Times two through 
seven all have values for stability. 
7 We ran the models with a random intercept for respondent id and slope for our time indicator, however this led to a 
singular fit warning, indicating the model was overfit. Removing the random slope for time and rather adding a control 
variable for time resolved the issue.  
8 The largest of the three counties dropped out of the study after time five due to circumstances unrelated to the data 
collection effort. 



 

25 

respondents who participated in time four and five, giving us an analytic sample of 

3,783 individual respondents. The formal model is: 

 

In our final set of analyses, we run mediation tests between each mediator, 

network stability, and our dependent variables. Each mediation analysis we estimate 

direct effects of network stability and the mediator and the indirect, or causal mediation, 

effect of the independent variable on the dependent variable through each mediator. See 

Figure 4 for specific mediation hypotheses. The analytic samples for each model type 

and dependent variable remained consistent for the mediation tests. The mediation 

analysis can be represented in four equations. First, the total effect of the independent 

variable on the outcome variable before accounting for the mediator is represented by 

 

measures the level at which Y changes as X changes from 0 to 1. The controlled direct 

effect, represented by 

 

measures the level at which Y changes as X changes from 0 to 1, while the mediating 

variable is held at a constant value. The direct (DE) and indirect (IE) effects are 

represented by the following two equations:  

 

!" = "[%(1) − %(0)] 

!"#(%) = 	#[*(1,%) − *(0,%)] 

!"($) = 	"[)(1,,(0)) − )(0,,(0))] 
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where the direct effects equation measures the level at which Y changes as X changes 

from 0 to 1, while holding the mediator at the level it would have been at X = 0 before it 

changes to X = 1. The indirect effects equation measures the level at which Y changes 

when X = 1 and when the mediator changes to the value it would have when X = 1 (Pearl 

2001). In the mediation analysis the total effect measures the total value of path C (X à 

Y) and path AB (X à M and M à Y). The direct and indirect effects separate the total 

effect to just the C path (direct) and AB path (indirect) (Pearl 2001).  Figure 4 below 

shows all of our possible mediation hypotheses, where the C path is represented by the 

directed arrow from network stability to our two outcomes, and all the possible AB 

paths with our potential mediators.  

 

Figure 4: Detailed Hypotheses for Mediation Analyses. 
Solid lines indicate positive relationship;  

dashed lines indicate negative relationship. 

!" = 	"[&(0,*(1)) − &(0,*(0))] 
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2.4 Results 

2.4.1 Descriptive Results 

Table 1 shows the percent of students who exhibited threatening behavior and 

reported attempting suicide. Both behaviors are rare, with no more than ten percent of 

respondents reporting threatening behavior at any time and about seven percent of 

respondents reporting speaking to one of the listed mandated reporters about a suicide 

attempt. Given the rarity of threatening behavior, we dichotomize the variable for our 

analyses, giving respondents a value of 1 if they reported any threatening of others with 

a weapon. We created a “first attempt” variable for time 5, which indicates those who 

first reported suicide attempt occurred at wave 5. At wave 5, seven percent of the 

sample reported ever attempting suicide. When we subtracted those who had reported 

at wave 4, we found that two percent of the population reported their “first attempt” at 

wave 5. Table 1 also describes the demographic makeup of the analytic sample. The data 

are nearly evenly split between male and female adolescents. Over waves two through 

seven about 57 percent of the sample is white, 33 percent in Black/African American, 3 

percent is Latinx, and 6 percent identified as “other” race. While developing our 

measure network stability we first tested several possible instability measures. Table 1 

shows all the stability measures we tested comparison with our measure, network 

stability. We also included isolation as a potential predictor, table 1 shows that isolation 

in our data is at 5% or less at any given wave.  
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Figures 5 and 6 shows two examples from our data of network stability. Each 

plot shows the largest component of the network and highlights one node and their 

outgoing edges over all 7 waves. Figure 5 shows a respondent who has low stability 

over all seven waves and threatened someone with a weapon at least once. Like in the 

Figure 1, we show the cumulative number of people ego has been tied over time. Since 

this person has low stability, they have an increasing number of dissolved ties, indicated 

by the dotted edges, and very few repeated ties, indicated by the solid edges.  

 

 

Table 1: Descriptive Statistics 

 
Variables  T2 T3 T4 T5 T6 T7 
Stability 
Measures   

      

Network Stability 
Mean 
(SD)             0.59 (0.31) 0.52 (0.26) 0.54 (0.24) 0.51 (0.23) 0.54 (0.21) 0.54 (0.20) 

Jaccard  0.20 (0.22) 0.30 (0.26) 0.20 (0.22) 0.28 (0.26) 0.17 (0.22) 0.18 (0.22) 

Max Repeat  0.63 (0.48) 1.30 (0.70) 1.68 (1.05) 2.22 (1.26) 1.00 (1.17) 1.46 (1.30) 

Consecutive 
Noms (Max) 

 1.63 (0.48) 2.24 (0.77) 2.55 (1.12) 3.02 (1.33) 1.91 (1.14) 2.30 (1.24) 

Friendship Span 
(Max) 

 0.63 (0.48) 1.42 (0.73) 1.95 (1.12) 2.66 (1.35) 1.17 (1.35) 1.75 (1.56) 

Isolate % 2% 2% 2% 3% 5% 4% 

Dependent 
Variables 

       

Threaten with a 
weapon 

%       

 1-2 times 3.5% 4.3% 4.6% 4.8% 4.7% 3.9% 

 3-5 times 0.6% 0.6% 1.1% 1.5% 0.9% 1.5% 

 6-9 times 0.3% 0.7% 0.6% 0.6% 0.7% 0.3% 

 
10 times 
or more 1.0% 2.0% 1.9% 2.6% 2.6% 1.9% 
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 Total: 5.4% 7.6% 8.2% 9.5% 8.9% 7.6% 

Reported Suicide 
Attempt % ⏤ ⏤ 6% 7% ⏤ ⏤ 

 
First 
Attempt ⏤ ⏤ ⏤ 2% ⏤ ⏤ 

Control Variables  
      

Male % 50.0% 49.0% 49.0% 48.0% 47.0% 47.0% 

Race %       

 White 52.0% 52.0% 53.0% 54.0% 44.0% 44.0% 

 Black 35.0% 36.0% 34.0% 34.0% 47.0% 47.0% 

 Latino/a 3.9% 4.0% 4.1% 3.9% 3.3% 3.3% 

 
Other 
Race 6.3% 6.1% 6.1% 6.1% 4.4% 4.1% 

Sample Cohort                    
(Cohort 3 as 
reference) 

%       

 Cohort 1 37.0% 36.0% 36.0% 36.0% 35.0% 36.0% 

 Cohort 2 34.0% 33.0% 33.0% 33.0% 36.0% 37.0% 

Parent Education Mean 
(SD)                 

2.56 (1.56) 2.59 (1.58) 2.59 (1.55) 2.58 (1.56) 2.29 (1.44) 2.39 (1.44) 

Extracurricular 
Activities %       

 Sports 64.0% 55.0% 55.0% 52.0% 50.0% 46.0% 

 
Service 
Club 

31.0% 27.0% 33.0% 31.0% 36.0% 45.0% 

 Drama 28.0% 28.0% 25.0% 26.0% 20.0% 20.0% 

 Yearbook 16.0% 12.0% 12.0% 12.0% 12.0% 14.0% 

 Honors 27.0% 26.0% 25.0% 26.0% 22.0% 25.0% 

 
Anti-
drug 

13.0% 8.7% 7.3% 6.3% 8.5% 7.1% 

Observations  4,934 4,979 4,882 4,597 2,199 1,951 

 

Ego is also more central in the network and has current and past ties stretched far from 

each other across the network. In contrast, figure 6 shows a non-threatening respondent 

with high stability. This ego has more consistently repeated ties, and few dissolved ties. 

They are also less central to the network, and much closer to all their ties, indicated by 

the shorted edges. We can see over time that their local network remains constant, and 
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they are physically closer to all their ties, becoming more integrated in personal network 

within the larger school network. The visual comparison of these two individuals on 

opposite ends of our network stability measure shows some of the practical differences 

in ties over time and position and reach across the network.  
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Figure 5: Respondent with low network stability. 
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Figure 6: Respondent with high network stability 
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2.4.2 Model Results 

We tested each stability measure, total degree, and social isolation with our 

default model on threatening behavior and suicide attempt while including all controls 

(see Table 2 and Table 3). Only our network stability measure and Jaccard were 

significantly associated with threatening behavior and suicide attempt, however 

network stability remained the strongest most consistent predictor. We also tested 

respondent’s total degree and isolation as a potential predictor, given the literature on 

isolation, to see if stability or isolation itself a better predictor of our outcomes. Tables 3 

and 4 show total degree, isolation, and our stability measure predicting our outcomes. 

Isolation is only significant in our threatening behavior model and is not a significant 

predictor for suicide attempt. Given our suicide attempt model only includes first 

attempt and waves 4 and 5, we partially attribute the non-significance to variance in the 

number of isolated individuals, which is less that 100 respondents in these waves. 

Isolation in our sample remains at 5% or less, which is similar to other datasets such as 

Add Health, so the rarity of isolation is typical. Low network stability, however, is far 

more prevalent, and is significant in predicting threatening behavior and suicide 

attempt.  

Overall, we find evidence that network stability is a consistent predictor of threats to self 

and others. Those with lower network stability are more likely to threaten others with a 

weapon and attempt suicide. We first ran a baseline model with each outcome, 
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Table 2: Stability Measures on Threatening Behavior 

 

Table 3: Stability Measures on First Suicide Attempt 

 

including only network stability and our control variables (see Table 4). Our results 

suggest that someone with a network stability score of 1, a completely stable network, 

  Model 1 Model 2 Model 3 Model 4 
Predictors std. OR p std. OR p std. OR p std. OR p 

Network Stability 0.81 0             

Jaccard     0.84 0         

Total Degree         1 1     

Isolate             1.12 0 

Random Effects 
σ2 3.29 3.29 3.29 3.29 

τ00 45.29 id 45.02 id 45.96 id 45.54 id 

ICC 0.93 0.93 0.93 0.93 

N 5062 id 5062 id 5062 id 5062 id 

Observations 14950 14950 14950 14950 
Marginal R2 / Conditional R2 0.012 / 0.933 0.012 / 0.933 0.011 / 0.934 0.011 / 0.933 

 

       

  Model 1  Model 2  Model 3  Model 4  

Predictors std. OR p std. OR p std. OR p std. OR p 

Network Stability 0.59 <0.001             

Jaccard     0.57 0.02         

Total Degree         0.74 0.109     

Isolate             1.2 0.097 

Observations 2674 2674 2674 2674 
R2 0.019 0.018 0.016 0.016 
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would be about 11% less likely to threaten someone with a weapon, and about 30% less 

likely to attempt suicide, compared to those with a network stability score of 0.  

Table 4: Base Model Results 

 We then ran each model separately with each hypothesized mechanism (see 

Table 5), and then ran a mediation model with each to test the degree to which they may 

 

  Threatening Others First Suicide Attempt 

Predictors Odds Ratios CI Odds Ratios CI 

Network Stability 0.899 *** [0.844, 0.956] 0.706 ** [0.528, 0.906] 
Male 2.200 *** [1.882, 2.58] 1.072 [0.695, 1.653] 
Black 1.837 *** [1.557, 2.176] 0.441 * [0.206, 0.933] 
Latino 1.492 * [1.012, 2.175] 1.828 [0.583, 4.479] 
Other Race 3.416 *** [2.577, 4.528] 1.81 [0.795, 3.598] 
Cohort 1 0.730 ** [0.605, 0.881] 1.269 [0.717, 2.274] 
Cohort 2 0.816 * [0.678, 0.98] 1.251 [0.738, 2.15] 
Parent Education 0.883 *** [0.824, 0.946] 0.971 [0.762, 1.211] 
Total Degree 0.866 *** [0.813, 0.923] 0.974 [0.897, 1.054] 
Activity: Sports 0.822 ** [0.72, 0.945] 0.994 [0.636, 1.564] 
Activity: Service Club 0.841 * [0.726, 0.977] 0.584 [0.326, 1.046] 

Activity: Drama 1.156 [0.987, 1.355] 1.416 [0.835, 2.345] 

Activity: Yearbook 1.635 *** [1.362, 1.965] 0.784 [0.344, 1.571] 
Activity: Honors  0.843 * [0.714, 0.996] 1.294 [0.767, 2.17] 
Activity: Anti-Drug 1.512 ** [1.238, 1.845] 2.09* [1.014, 4.161] 
Wave 1.179 *** [1.144, 1.216]     

Groups 6,201       
Observations 28,348   3,387   

R2 0.11   0.025   

Notes:  * p<0.05;   ** p<0.01;    *** p<0.001 

All estimates are in odds ratios.     
Data were standardized prior to analysis     
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mediate the relationship between our stability measures and outcomes. In table 5, the 

bold coefficients indicate that all components of the mediation analysis were significant 

at P < 0.05. For network stability and threatening behavior all emotional distress 

measures, excessive substance use, grades, open triad rate, and centrality were 

significant mediators.  Table 5 shows the direct effects, indirect effects, and total effects 

of each mediator. Practically, no single mediator accounted for more than 30% of the 

direct effect of network stability on threatening behavior. For example, the proportion of 

the effect between stability and threatening behavior that is attributed to depressive 

symptoms is 15%. Meaning, 15% of the effect between stability and threatening behavior 

is through the indirect effect of depressive symptoms. For the anxiety and anger 

mediation models, they the proportion mediated for those variables are 19% and 14%, 

respectively. For the excessive substance use models, alcohol consumption accounts for 

17% of the total effect and hard drug use account of 15%.  The proportion of the total 

effect mediated by school grades is 11%, higher open triad rate is 28%, and centrality is 

4%. Finally, the proportion mediated by valuing close friends is 4%. In our second set of 

mediation analyses, network stability and first suicide attempt, only depressive 

symptoms and anxiety symptoms mediated the relationship. The proportion they 

mediated of the total effect is 10% and 8%, respectively.  

Table 5: Mediation Results for Threatening Others 

          

 Threaten Others 
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Mediators Direct Effect 
(ADE) 

Indirect Effect 
(ACME) 

Mediator 
Effect Total Effect 

Mental Health       
Depressive 
Symptoms 0.915 0.985 1.852 0.902 

 [0.86, 0.976] [0.977, 0.994] [1.742, 1.966] [0.848, 0.961] 
Anxiety Symptoms 0.92 0.981 1.936 0.902 

 [0.865, 0.979] [0.972, 0.989] [1.817, 2.062] [0.848, 0.96] 
Anger 0.912 0.985 1.825 0.898 

 [0.858, 0.97] [0.977, 0.992] [1.706, 1.957] [0.845, 0.955] 
Substance Use      
Excess Alcohol 0.918 0.982 1.996 0.901 

 [0.863, 0.977] [0.973, 0.99] [1.905, 2.093] [0.846, 0.959] 
Excess Hard Drugs 0.918 0.985 1.929 0.904 

 [0.861, 0.981] [0.976, 0.993] [1.848, 2.018] [0.848, 0.966] 
Academic 
Orientation      
Grades (GPA) 0.911 0.988 0.693 0.9 

 [0.855, 0.971] [0.983, 0.993] [0.65, 0.74] [0.845, 0.959] 
School Attachment 0.897 1.001 0.731 0.897 

 [0.843, 0.955] [0.996, 1.005] [0.685, 0.78] [0.844, 0.956] 
Status Indicators      
Centrality 0.894 1.004 1.158 0.898 

 [0.84, 0.952] [1.002, 1.007] [1.071, 1.248] [0.843, 0.956] 
Egonetwork Density 0.899 1 0.976 0.899 

 [0.844, 0.957] [0.999, 1] [0.919, 1.035] [0.844, 0.957] 
Open Triad Rate 0.866 1.032 0.925 0.894 

 [0.807, 0.932] [1.002, 1.063] [0.861, 0.994] [0.84, 0.953] 
Reciprocity Rate 0.893 1.006 1.047 0.899 

 [0.84, 0.95] [0.998, 1.015] [0.982, 1.114] [0.845, 0.957] 
Social Motivations      
Values Popularity 0.898 1 1.008 0.898 

 [0.844, 0.956] [0.999, 1.001] [0.946, 1.075] [0.844, 0.956] 
Values Close 
Friendships 0.901 0.996 0.707 0.897 

  [0.847, 0.96] [0.991, 1] [0.671, 0.745] [0.843, 0.956] 

Note: Bolded rows indicate that all components of the mediation analysis were 
significant at P < 0.05 
All estimates are in Odds Ratio and are standardized  
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Table 6: Mediation Results for First Suicide Attempt 

         

 First Suicide Attempt 

Mediators 
Direct Effect 
(ADE) 

Indirect Effect 
(ACME) Mediator Effect Total Effect 

Mental Health      
Depressive 
Symptoms 0.745 0.967 1.542 0.719 

 [0.549, 0.951] [0.943, 0.985] [1.28, 1.875] [0.532, 0.916] 
Anxiety Symptoms 0.736 0.973 1.425 0.715 

 [0.543, 0.943] [0.948, 0.991] [1.142, 1.818] [0.53, 0.911] 
Anger 0.721 0.99 1.144 0.714 

 [0.536, 0.915] [0.971, 1.008] [0.908, 1.52] [0.528, 0.907] 
Substance Use     
Excess Alcohol 0.725 0.985 1.175 0.714 

 [0.534, 0.927] [0.968, 1] [0.997, 1.355] [0.529, 0.912] 
Excess Hard Drugs 0.716 0.996 1.114 0.713 

 [0.53, 0.912] [0.987, 1.002] [0.938, 1.268] [0.528, 0.908] 
Academic 
Orientation     
Grades (GPA) 0.702 1.012 1.152 0.711 

 [0.519, 0.902] [0.99, 1.037] [0.889, 1.482] [0.527, 0.908] 
School Attachment 0.712 1 0.947 0.711 

 [0.528, 0.905] [0.991, 1.005] [0.745, 1.192] [0.528, 0.904] 
Status Indicators     
Centrality 0.712 1 1.122 0.713 

 [0.53, 0.907] [0.996, 1.007] [0.848, 1.473] [0.53, 0.907] 
Egonetwork 
Density 0.712 1 0.955 0.712 

 [0.527, 0.905] [0.992, 1.008] [0.737, 1.216] [0.527, 0.906] 
Open Triad Rate 0.702 1.005 0.99 0.711 

 [0.526, 0.945] [0.891, 1.114] [0.78, 1.307] [0.526, 0.9] 
Reciprocity Rate 0.717 0.993 0.964 0.711 

 [0.527, 0.916] [0.945, 1.041] [0.743, 1.236] [0.528, 0.903] 
Social Motivations     
Values Popularity 0.713 1 1.051 0.712 
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 [0.529, 0.906] [0.992, 1.004] [0.848, 1.297] [0.528, 0.905] 
Values Close 
Friendships 

0.711 1.001 1.021 0.712 

  [0.527, 0.908] [0.99, 1.013] [0.817, 1.297] [0.528, 0.91] 

Note: Bolded rows indicate that all components of the mediation analysis were 
significant at P < 0.05 
          All estimates are in Odds Ratio and are standardized  

 

Overall, for both threatening behavior and suicide attempt we found support for 

hypotheses H1. For suicide attempts, only emotional distress—a hallmark of rejection—

significantly mediated the effect of instability. However, we found significant support 

for both broad pathways, and each of our hypotheses in our models of threatening 

behavior. Still, no individual variable accounted for more than 17 percent of the total 

effect of network stability on threatening and 6 percent of the total effect of network 

stability on and suicide attempt, leaving much left to be explained. 

2.5 Discussion and Conclusion 

Drifting from one school cafeteria table to the next, experiencing the platonic 

version of breaking up immediately after falling in love—and before companionship has 

a chance to develop—youth with fleeting friendships experience emotional highs and 

lows, but never the grounding that comes from close, supportive friendships. The 

temporary façade of social connection stirs hopes, leaving them uniquely vulnerable to 

loneliness. While the social isolate may not expect an invitation to the party, those with 

low network stability, perpetually occupying the liminal status of the new friend, may 

expect one. Indeed, we find that elevated network instability is as problematic as 
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traditional social isolation, and even more common. It is a robust predictor of both 

threatening others with weapons and suicide attempts, above and beyond the many 

other factors considered here.  

We posited two broad pathways by which network instability might plausibly 

lead to these outcomes, one characterized by rejection, withdrawal, and distress, the 

other by social success and prestige. We found support for both pathways, at least for 

threatening behavior. All but one of the indicators of social failure significantly 

mediated the effect of network instability on threatening others with a weapon. We also 

found support for the social success pathway: social network centrality, triad brokerage, 

and status motivations also mediated the effect of instability on weapon threats. For 

suicide attempts, only anxiety and depression significantly mediated the effect of 

instability.  

Methodologically, our measure of network stability prioritizes the retention and 

longevity of friendships, while accounting for constraints. Other measures, like Jaccard, 

give lost, new, and retained friends equal weight. Our measure accounts for the 

opportunity to repeat nominations, something other measures ignore, and does not 

penalize individuals for making new friends—until they have missed an opportunity to 

repeat the nomination. Friend retention, we find, is what matters for these severe 

outcomes. Finally, it is readily applied across multiple time points, whereas other 

measures such as Jaccard are only applicable across two time points.  
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Nonetheless, our analysis is limited in several ways. We are unable to identify 

exogenous sources of instability, and so, even with lagged analyses, we cannot be certain 

that instability is not itself a result of threatening or suicidal behavior. However, Reich 

and Shepherd’s comparison of endogenous and exogenous sources of instability suggest 

that this is less likely to be the case and that network stability is more likely to cause 

threatening behavior than vice versa. Our analysis is also based on a community study 

situated in a disproportionately rural and small-town context, and so may not generalize 

to other communities. We suspect, however, that these small towns, with their lower 

rates of residential mobility, foster more network stability in their schools when 

compared to suburban or urban environments. Our analysis is also based solely on 

egonetwork data because extensive analysis suggested that the durability of incoming 

ties had minimal effect on our outcomes. Still, it is possible that the persistence of some 

arrangements of incoming ties, or of mutual ties, may have effects above and beyond 

what we observe with outgoing ties. We hope future research can address these 

limitations.  

Network stability is overlooked in conversations about isolation, which is 

traditionally conceived as a lack of connections and evokes the stereotype of the loner. 

More common, and much less visible, are individuals who are connected in the cross-

section, yet disconnected across time. Pragmatically, our results point to hidden dangers 

and invisible risks in the hallways of American high schools. If generalized, our 
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estimates suggest that between 760,000 (5%) and over 3.3 million (22%) American high 

school students are isolated over time. They have friends, and many would appear to be 

quite popular. But those ephemeral friendships and the facade of integration they erect 

mask the risks these youth may pose to themselves and others. We hope these results 

call attention to their plight. 
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3. Individual and Dyadic Predictors of Friendship 
Dissolution  
3.1 Introduction 

Adolescents’ friends are a key aspect of their lives. Research has consistently 

found that friendships are important to youth development, academics, self-esteem, 

mental health, health-risk behaviors, and delinquency (Coleman 1962; Ennett and 

Bauman 1994; Haynie 2001; Kroger 2007). At this point in the life course, young people 

are learning how to make friends and sustain them. The literature on adolescent 

friendships has focused on their potential to influence behavioral outcomes or their 

selection based on similar behaviors. We must also consider how long friendships last 

and why they dissolve. The goal of this paper is to develop an understanding, from a 

network analysis perspective, of how long friendships last and what aspects of both the 

individuals in a friendship and the global school network might contribute to instability. 

Given the extent to which researchers attribute later life outcomes to experiences with 

friendships during adolescence, it is important to understand what may lead to 

friendship endings and the timing of friendship dissolution. 

Adolescent friendships are fleeting, with less than half lasting more than six 

months and some lasting as short as a few weeks (Bowker, 2004; Meter and Card, 2016; 

Hartl et al., 2015). Friendships last longer as adolescents move through middle and high 

school. A previous survival analysis found a hazard rate of 73 percent from the 7th to 

8th grade. This rate decreased to 63 percent for the 9th to 10th grades and to 47 percent 
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in the 11th grade (Guimond et al. 2019). Prior work on friendship stability has focused 

on homophily, specifically the attributes that stabilize friends (McPherson et al. 2001). 

While similar characteristics contribute to remaining friends over time, adolescents are 

also embedded in their school and peer group networks, both of which may contribute 

to sustaining or losing friends. Peer groups provide structures that limit opportunities 

for dyadic interactions (Brown et al., 1994). Some studies have found that individual 

behaviors or internalizing symptoms may indicate a level of mal-social adjustment that 

limits an individual’s ability to maintain friendships over time (Poulin and Chan 2010). 

The fleeting nature of voluntary ties is not unique to the adolescents. 

Relationships among adults, outside the family, can disappear within six months (Burt, 

2000). However, given the limited nature of adolescents’ social worlds, the loss of many 

friendships may be particularly distressing. For most young people this is their first 

experience of losing a tie, and the loss of friendship can indicate a sign of rejection. Since 

most of their lives revolve around school and these relationships, disruption to this part 

of their lives can have a major effect on their mental health and sense of self-worth. 

Adolescents report feelings of sadness and increased depressive symptoms when a 

friendship dissolves, and this rate is higher for girls than boys (Bowker 2011; Flannery et 

al. 2021). 

The literature on friendship stability lacks a comprehensive analysis of the 

potential causes and consequences of friendship dissolution. Specifically, the relative 
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importance of individual and dyadic characteristics and the network position and 

structure. Recent work on friendship dissolution has taken advantage of discrete time 

survival analysis or event history analysis to examine tie dissolution (Dean et al., 2017; 

Hartl et al., 2015). This study extends previous work by using event history analysis to 

predict tie dissolution. Using the Friendship duration model, a version of the event 

history analysis developed by Dean et al. (2017), I test the relative importance of 

individual, dyadic, and structural characteristics in predicting the odds of friendship 

dissolving. I use six waves of adolescent friendship network data to estimate the odds of 

dissolution over time. Unlike previous studies, this study expanded the definition of 

friendship to include all directed friendship nominations in the data. This includes every 

respondent’s nominated friend regardless of reciprocity. 

This study contributes to the literature on adolescent friendships and social 

network analysis by: a) extending the friendship duration model to examine additional 

potential predictors of dissolution at the individual, dyadic, and structural levels; b) 

including all directed friendship nominations, regardless of reciprocity; and c) 

examining possible interaction effects by sex and reciprocity. I find that when including 

all potential predictors, structural and dyadic predictors remain significant, whereas 

most individual behavioral or internalizing predictors have no significant effect. 

Additionally, I find evidence of some differences in the effects of several predictors 

based on whether the tie is reciprocated. 
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3.2 Background and Hypotheses 

3.2.1 Individual Predictors of Dissolution 

The characteristics of individuals within the dyad, not just the similarities or 

differences between them, can contribute to the duration and dissolution of friendships. 

Friendships are voluntary social ties that can be ended at any point by either member of 

a dyad. It is plausible that we might see patterns between individual characteristics and 

the likelihood of dissolving friendships. The literature has mixed findings between 

certain individual factors and friendship dissolution. Notable factors related to 

friendship dissolution are the ego’s gender, internalizing behaviors, and externalizing 

behaviors (Poulin and Chan 2010).  

Most studies on stability have not found sex differences in those who experience 

more frequent friendship dissolution, meaning that girls and boys tend to experience 

friendship dissolution at the same rate (Bowker 2011; Dean et al. 2017; Guimond et al. 

2019; Meter and Card 2016). When differences were found, boys tended to experience 

longer-lasting friendships compared to girls. There are a few ways in which girls’ and 

boys’ friendships differ which may affect their likelihood of lasting. Boys’ friendships 

tend to be activity-oriented through extracurricular activities, such as sports. Because of 

this their friendship groups tend to be larger and focus less on intimacy and self-

disclosure (Rose 2007). Adolescent girls tend to be more selective in their friendships 

and are more likely to interact in dyads or smaller groups than boys. Their friendships 
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focus more on the disclosure of personal feelings and experiences (Rose 2007). While 

girls tend to rate their friends more than boys do, they tend to end at a faster rate (Poulin 

and Chan 2010). Because the foundation of girls’ friendships is related to intimacy and 

self-disclosure, they may have a stronger negative reaction to conflicts within the 

friendship and cut ties with those friends (Benson and Christakos 2003; Degrimencioglu 

et al 1998).  

Poor mental health has been linked to early termination of friendship. Two 

schools of thought have driven these findings:1) those with poor mental health have 

worse views on their friendships and 2) that there is a bidirectional relationship between 

depression and friendship dissolution (Poulin and Chan 2010). Those who have more 

depressive symptoms tend to have a negative perception of their friendships and how 

their friends feel about them, and in turn, they rate their friends lower in intimacy 

(Brendgen et al. 2002) and are more likely to consider friendship sooner. Those who 

have high levels of depression at time one show an increase in network instability at 

time two with their closest friends (Chan and Poulin 2009). Work from the second 

perspective has found a feedback loop, where those with higher depressive symptoms 

tend to report more problems interacting with their peers and social rejection, which in 

turn increases their symptoms of depression (Coyne 1976a, 1976b; Joiner 1999).  

Externalizing behaviors, specifically aggression and other antisocial behaviors, 

are also predictors of low stability. The theory behind this is that poor social adaptation 
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is perhaps undesirable to others in friendships and prevents friendships from 

developing and lasting. Antisocial adolescents may have a few friends at any given time, 

but they are often rated lower in intimacy and do not last long. Adolescents who are 

more aggressive tend to be more often rejected by their peer groups (Patterson et al. 

1992). This higher rejection rate may, in turn, make it difficult for adolescents to 

maintain friendships. Those who are more aggressive may be more likely to engage in 

conflict and cause a relationship to end if the conflict is not resolved (Flannery et al., 

2021). On the other hand, aggressive and popular adolescents can decide to drop ties 

frequently in an attempt to climb up the social ladder by befriending their more popular 

peers (Faris and Tucker 2021).  

H1a: Male adolescents are less likely to dissolve friendships than female adolescents.  

H1b: Higher emotional distress will be associated with an increase in the likelihood  

dissolving friendships. 

H1c: Higher aggression and anti-social behavior, such as excessive substance use, will be 

is associated with an increase in the likelihood of dissolving a friendship. 

3.2.2 Dyadic Predictors of Dissolution 

Earlier research on friendship stability focused on the characteristics of the 

dyadic relationship. Homophily is often considered to play a role in the stability. 

Homophily is a well-known factor in the formation of ties (McPherson et al. 2001), and 

even when individuals have access to a diverse pool of peers, they tend to choose people 
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to befriend, who are more like themselves. Race and gender homophily are consistent 

predictors of friendship formation and persistence (Hallinan 1982; Lee et al 2007). 

Adolescents who are similar in race, age, gender, academic performance, school 

attachment, and delinquency are more likely to become friends (McPherson et al., 2001). 

Homophily contributes to friendship stability, as those friends with more in common are 

more likely to stay friends over time compared with other friendships with less in 

common (Hafen et al., 2011). One way that homophily is associated with stability is its 

positive relationship with intimacy or how close ego feels towards alter. Being more 

alike with a friend may lead an individual to feel closer to their friend and trust them 

more, decreasing the likelihood that they will terminate their friendship. A higher 

intimacy towards a friend means more investment in the friendship itself, which is 

associated with a longer-lasting friendship (Berndt et al., 1986).  

H2a: Individuals who rate their friendships higher in intimacy will be less likely  

to dissolve the tie. 

Once friendships are formed, why might differences or low homophily lead to 

dissolution? In the context of friendships, heightened differences between individuals in 

a dyad may lead to conflict, decreased intimacy, or reduced opportunities for the pair to 

engage in activities with a similar goal. Unless the pair becomes more alike over time, 

these differences may become more salient as friendship progresses, leading to an 

individual deciding to end the friendship. Demographic differences, specifically sex and 
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race, have been consistent predictors of the termination of friendships. Friendships 

among younger children are generally split by sex, and almost all friendships are 

comprised of same-sex dyads. However, as children move into adolescence, the number 

of cross-sex friendships increases (Poulin & Pederson, 2007). As this type of friendship 

experience is relatively new, the challenge of navigating them may increase the 

likelihood of termination. As previously mentioned in the individual characteristics, the 

context of boys’ and girls’ friendships tend to be different, with girls emphasizing 

intimacy and emotional connection and boys being more activity-oriented. Based on 

their experiences with same-sex friendships, boys’ and girls’ expectations for friendships 

may differ, and when these expectations are not met, they may end the friendship.  

Cross-race friendships also tend to be less common, and when they occur, less 

stable (Aboud et al 2003; Oczlon et al 2023; Poulin and Chan 2010; Rude et al 2010) and 

rated lower in their intimacy (Aboud et al 2003). Lower intimacy with friendships is 

associated with instability; therefore, if more interracial friendships are less intimate, 

they will be more likely to dissolve. Interracial friendships tend to have fewer friends in 

common than same-race friendships (Shook and Fazio 2011). More triadic closure 

among friends can increase stability as an external force keeping the friendship together. 

With fewer of these available in cross-race friendships, it may lead to these ties 

dissolving at a higher rate.  

H2b: Dyads that match on status characteristics, such as sex, race, and age, will  
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be less ikely to dissolve. 

Dyadic differences in internalizing and externalizing behaviors may also increase 

the chances of dissolving friendships. Those who differ in aggression, depressive 

symptoms, anxiety symptoms, and delinquency are more likely to dissolve than peers 

who are similar in these characteristics (Dean et al., 2017; Hartl et al., 2015; Haynie, 

2001). With externalizing and antisocial behaviors, such as aggression and substance 

use, the differences between the dyads may be heightened when one party is engaging 

in these activities, while the other is not. This might make the difference between the 

pair more salient and lead to one ending friendship. Often with internalizing behaviors, 

especially for girls, adolescents engage in “co-rumination” where they consistently talk 

about their negative feelings and beliefs (Rose et al 2022). In this case, it may be that 

those with higher emotional distress feel rejected when discussing their negative 

feelings if their friends are not receptive or feel the same way. On the other hand, 

hearing about a friend’s emotional distress can increase distress toward the ego (Mueller 

et al. 2016; Rose et al. 2022), and to protect their own mental health, they may dissolve 

friendships, causing stress.  

Dyadic differences in status can predict early friendship termination. In 

adolescence, status is measured by popularity among peers, the number of friendship 

nominations they receive, and their closeness to all other peers in the network. Roger 

Gould’s work on status hierarchies (2002) found that those who are farther apart in 
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status are less likely to remain connected. Furthermore, he argues that those with higher 

status are more likely to strive for more status, in this case, befriending those with even 

higher status, as a means of climbing the social latter and taking advantage of the 

Matthew Effect of popular peers. It is likely that those with high status will drop friends 

who have lower status so that they can continue to increase their own popularity in a 

network by whom they connect.  

H2c: Dyads with higher differences in internalizing behaviors, externalizing  

behaviors, school involvement, and this status is more likely to dissolve. 

Little is known about the contributions of individual and dyadic characteristics 

within the same friendship, as most studies have only examined one or the other. When 

including individual and dyadic predictors in the same model, many individual effects 

disappeared. However, studies that include both individual and dyadic predictors have 

moderate sample sizes with under 1,000 observations in the form of dyads and do not 

account for the time-varying nature of some individual predictors. Rather, they focus on 

individual and dyadic predictors in the first instance of friendship nomination (Dean et 

al 2017, Hartl et al., 2015). Allowing predictors to vary with time may lead to different 

results related to the individual predictors.  

3.2.3 Network Structure 

Dyads do not exist in isolation. The structure of the network itself, its ecology, 

and its characteristics may influence the lifespan of a friendship dyad. As the network 
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structure is related to tie formation, it can also relate to, or prevent, tie dissolution. At 

the local level, dyads in friendship networks are likely to experience triadic closure 

(Simmel 1950), in which friends of friends become friends. As friends tend to be like 

each other, it is likely that a friend may be similar as well, increasing the chance of 

connection. Once a triad is formed, it may be less likely for the original dyad dissolve as 

the triad can act as a reinforcement or stronger connection and having more connections 

in common with an alter increases the chance of the tie remaining (Burt 2000; Dean et al 

2017; McFarland 2014).  

The features of the social environment can contribute to lasting ties (McFarland 

et al., 2014). Schools offering a variety of extracurricular activities provide students with 

opportunities to make and keep friends. Those who share extracurricular activities are 

more likely to become friends (Moody, 2001; Schaefer et al., 2011). In addition to the 

structure created by the school and dyad, an individual’s position in the overall network 

can lead to the dissolution of ties. Specifically, higher centrality scores and in-degree and 

out-degree increase the likelihood that an ego’s ties will dissolve at a higher rate than 

those with lower scores (Poulin and Chan 2007; Faris and Tucker 2021). As individuals 

become more popular, they jump from friend to friend to stay central to the network 

(Faris and Tucker 2021), and those with a higher number of friends tend to have less 

cohesive ego networks and are thus less stable (Poulin and Chan 2010). Therefore, I 
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expect those who occupy central positions in the network, nominate more friends, and 

nominate more often to dissolve their friendships faster.  

H3a: More mutual ties between dyads will decrease the likelihood of a tie  

dissolving. 

H3b: More shared extracurricular activities between a dyad will decrease the  

likelihood of a tie dissolving. 

H3c: Occupying a central position in the network, in terms of popularity, and  

those who nominating more friends will be more likely to dissolve a tie.  

3.2.4 Defining Friendships 

Previous research on stability and dissolution has defined friendships based on 

their unit of analysis. Most have restricted the dyads to reciprocal friends, where both 

friends nominate each other at the start of the first wave of data (Goodreau et al 2009; 

Guimond et al 2019; Dean et al 2017; Hartl et al 2015), same sex dyads (Bowker 2004; 

Guimond et al 2019), and consider a friendship dissolved at the wave where one or both 

respondents fail to nominate the other at that wave. While the purpose of limiting the 

nomination pool is to attempt to define what a “real friendship” is, doing so may bias 

the analysis and miss important connections to the nominator. Feelings of identification 

with an individual’s peers has been found to relate to their behavior regardless of 

reciprocity of those friendships (Kiesner et al.,  2002). 
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We would expect reciprocity to make a friendship last longer since both parties 

seem equally invested in the relationship. However, using reciprocity as a litmus test for 

defining friendships may underestimate the level of instability in children’s friendships 

(Poulin & Chan, 2010). Given the low rate of reciprocity among adolescent friendships, 

usually around 50%, limiting the analysis to this pool truncates the data and paints an 

unrealistic picture of the stability of friendships. Individuals’ perceptions of 

relationships may be as influential, given the ego’s assumption of friendship. Given that 

friendships are voluntary and affective bonds, the subjective importance of an 

individual is important for our understanding of friendships (Poulin and Chan, 2010). 

In this paper, a friendship dyad is defined as when one respondent nominates 

another respondent, regardless of reciprocity. A friendship is considered to end in the 

first wave, where ego does not nominate alter. Although reciprocity is not considered 

when defining friendships, I include an indicator of reciprocity and expect reciprocal 

friendships to be less likely to dissolve than are unreciprocated friendships.  

H4: Reciprocity decreases the likelihood of friendship dissolution.  

3.3 Data and Methods 

3.3.1 Data 

This study uses data from the “Context of Adolescent Substance Use Study.” 

This dataset was a 7-wave longitudinal survey of eighth, ninth, and tenth graders from 

three counties in North Carolina. The students were surveyed every six months from 
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2002 to 2005, at the beginning of the fall semester, and at the end of the spring semester. 

For the purpose of this study, I restrict the sample to respondents who participated in at 

least two waves of the study and were in a friendship as either a nominator or 

nominated as a friend. I use only waves one through six, as any friendship that does not 

dissolve in wave seven will be censored, having an “unknown” event status and bias the 

results. I right censor the data to account for friendship pairs who have an unknown 

dissolution time to go beyond data collection, or if respondents dropped out of the 

study. 

The person-period data sample includes 49, 369 dyads over the six waves of data, 

comprising 27,332 unique dyads and 5,537 individual respondents. The data include an 

additional observation row for each dyad to indicate the time at which the dyad 

dissolves if that information is known. The wave of dissolution is the first wave where 

ego does not nominate alter (Suresh et al., 2022), under the assumption that friendship 

dissolved between the last wave of nomination and the next wave. After adding the 

dissolution wave, the final analytical sample included a total number of 69,855 

observations. Prior to the analysis, I standardized the numeric variables in the data 

using z-score standardization. 

3.3.1 Measures 

I include several individual predictors of friendship dissolution. Demographics 

included individuals’ self-identified sex (male or female) and race (white, black, latino/a, 
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or “other” race). Given the literature on individual social adjustment predicting their 

social competence, I include measures of substance use and mental health. There are 

three measures for substance use, how often a respondent has smoked cigarettes, used 

marijuana, or drank alcohol.  For mental health I include three measures including 

anxiety symptoms, depressive symptoms, and anger. The scale for anxiety consists of the 

following statements: “I felt sick in my stomach,” “I got mad easily,” “I had trouble 

getting my breath [don’t count asthma or exercise],” “I was tired a lot,” “I worried about 

what was going to happen,” “I worried when I went to bed at night,” and “I often 

worried about bad things happening to me.” The scale for depression includes 

responding to the following statements: “I hated myself,” “I was a bad person,” and “I 

did everything wrong.” The anger scaled asks respondents how often they get “Mad,” 

“Angry,” and “Furious”. I use two measures of social values, one asking how important 

having close friends is and the other asking how important being popular is the 

respondent. Finally, I include three measures of aggression, how much respondents 

were involved in delinquent activities, physical aggression, and relational aggression.  

Dyadic characteristics include matching or absolute difference on individual 

measures including race, sex, substance use, cohort (as a proxy for grade level), mental 

health, academic grades, values, and aggression.  
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3.3.1 Methods 

Dean and collogues (2017) present a version of a multilevel event history model 

which they call a Friendship duration (FD) model. The model measures the conditional 

probably of a friendship ending at each period, given the friendship had survived until 

that period. Formally this model is defined as:  

 

 

 

They argue that modeling dyadic dissolution requires accounting for the fact that 

dyads consist of two individuals who are members of other relationships within the 

larger social network, and who themselves occupy ego and alter positions in various 

dyads. The FD model can be run with any GLM routine, as long as it allows for multi-

membership as random intercepts. Pair-period data were used in this model, where each 

observation was a dyad at a time until the dyad was dissolved. I also include a random 

slope for the school ego and alter belong to, in order to account for any school-level 

effects, in addition to the individual and dyadic level effects.  

Event history models and the FD model provide some advantages over more 

traditional statistical network models, such as exponential random graph models or 

stochastic actor-oriented models, as outlined by Dean and colleagues. These network 
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models allow researchers to understand the process leaving the overall network 

structure; however, they are not designed to understand at what time and if an event 

occurs within the network, while the FDM is not a social selection model and is intended 

to be used to ask whether and why a friendship dissolves between two already-tied 

individuals embedded in the network (Dean et al. 2017). 

This study used the FD model on a larger sample than the original (814 unique 

dyads), as recommended by the authors (Dean et al. 2017). The authors originally tested 

this model only on reciprocated friendships, limiting the sample size of their data. For 

this paper, I include all dyads and consider each friendship if one person continues to 

nominate the other, and include a binary indicator to note if the friendship is reciprocal 

at the given wave.  

For the analysis, I ran two preliminary FD models, where I separated the individual and 

dyadic predictors of dissolution. In the third model, I used all individual and dyadic 

measures to predict friendship dissolution. Prior uses of this method restricted the third 

model to only the measures that were significant in the first two. However, I included all 

terms in the third model for the possibility that there may be a relationship missed by 

removing terms.  
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3.4 Results 

3.4.1 Descriptive Results 

The sample for this study was 44 percent male and 56 percent female. The 

race/ethnicity makeup of the respondents are 61 percent white, 30 percent black, 4 

percent latino/a, and 5 percent “other” race. This dataset included students’ friendship 

networks, as students were asked to nominate their top five best friends within their 

school. The sample included 27,332 unique pairs of friends at the time of the first 

nomination. Table 7 shows the descriptive statistics for each period. The time period is 

not necessarily the same as the wave of the survey in which the friend was nominated. 

Given that friendships may start at different points in data collection, I used time to 

indicate the first wave at which a dyad was present. This means that a dyad’s first 

observation might be at wave 2, but in the dyad-period setup that would be time 1, since 

it was the first occurrence of the dyad.  

The number of dyads and individuals within the dataset decreases over time, as 

the dyad contains the data by ego not nominating alter as a friend. The number of dyads 

that survive from T1 to T6 is only 205 unique pairs. In Table 7, I include all means and 

standard deviations for each of the individual predictors, the percentage of the sample 

in a category, and the relevant dyadic counterparts. In the descriptive values for the 

dyads, the mean refers to the mean absolute difference between pairs. For the absolute 

difference scores, a score close to 0 indicates that the difference between individuals in 
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the dyad is low, and a higher score indicates a greater difference between them. A 

“matching” variable refers to if the dyad matches in the given category of the variable.  

 

Figure 7: Friendship Dissolution from T1 to T6 

The mean length of friendship is 2, meaning respondents on average nominate a 

friend at two time periods, and a friendship would dissolve somewhere between time 2 

and time 3 where the respondent did not nominate that same friend.  This average is the 

same regardless of gender or race, both male and female and students of all racial 

background nominate a friend for an average of two time periods. Figure 7 shows the 

hazard for a friendship dissolved. As expected, the hazard rate is higher at the initial 

time interval (T1-T2) and decreases over time, indicating that those friendships that 

survive the first six months are more likely to keep surviving.  
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Table 7: Descriptive Statistics 

  

Variables T1 T2 T3 T4 T5 T6 

Sample       

Number of 
individuals 
(Present at T) 

5,537 4,974 3,699 2,436 1,262 278 

Number of 
dyads 
(survived to T) 

27,332 12,404 5,669 2,664 1,095 205 

Dissolved 
dyads from T 
to T+1 

- 50.1% 40.3% 33.6% 27.1% 22.2% 

       
Individual 
Predictors 

      

Male 44.2% 41.9% 41.2% 40.5% 39.9% 38.0% 
Race       

Black 27.1% 26.9% 24.0% 21.1% 21.2% 27.5% 
White 63.4% 63.1% 65.7% 69.3% 69.4% 63.4% 
Latino/a 3.5% 3.5% 4.0% 3.8% 3.2% 3.8% 
Other Race 4.8% 5.2% 5.3% 4.8% 5.2% 3.9% 

       

Smoking 1.18 (1.91) 1.47 (2.11) 1.45 (2.10) 1.45 (2.12) 1.49 (2.13) 1.59 (2.13) 
Alcohol use 1.58 (2.04) 1.99 (2.31) 2.08 (2.34) 2.17 (2.40) 2.19 (2.43) 2.16 (2.43) 
Ever used 
marijuana 15.0% 18.1% 19.0% 19.6% 18.6% 19.0% 
Depressive 
symptoms 0.90 (1.16) 1.01 (1.24) 1.03 (1.25) 1.05 (1.26) 0.97 (1.24) 1.00 (1.26) 
Anxiety 
symptoms 1.68 (1.08) 1.73 (1.11) 1.69 (1.13) 1.68 (1.13) 1.58 (1.14) 1.59 (1.09) 
Values close 
friends 2.76 (0.58) 2.71 (0.66) 2.69 (0.68) 2.68 (0.66) 2.69 (0.65) 2.60 (0.74) 
Values 
popularity 1.68 (1.05) 1.59 (1.08) 1.55 (1.08) 1.49 (1.06) 1.44 (1.06) 1.35 (1.03) 
School 
attachment 1.41 (1.12) 1.32 (1.11) 1.31 (1.12) 1.35 (1.12) 1.32 (1.09) 1.15 (1.02) 
Physical 
aggression 0.29 (0.53) 0.31 (0.61) 0.30 (0.61) 0.27 (0.61) 0.25 (0.60) 0.27 (0.64) 



 

63 

Non-physical 
aggression 0.54 (0.66) 0.56 (0.74) 0.54 (0.74) 0.50 (0.74) 0.49 (0.73) 0.51 (0.71) 

 
      

Structural 
Predictors 

      

Centrality (in-
reach 3) 0.10 (0.10) 0.08 (0.09) 0.07 (0.08) 0.06 (0.07) 0.05 (0.06) 0.02 (0.02) 
Out-degree 4.07 (1.01) 3.76 (1.36) 3.91 (1.37) 3.90 (1.40) 3.89 (1.36) 3.97 (1.43) 
In-degree 3.47 (2.48) 3.26 (2.37) 3.35 (2.31) 3.35 (2.29) 3.37 (2.22) 3.60 (2.27) 
Egonetwork 
density 0.32 (0.13) 0.32 (0.14) 0.32 (0.13) 0.32 (0.13) 0.33 (0.14) 0.31 (0.15) 
Number of 
mutual ties 0.68 (0.85) 0.64 (0.83) 0.70 (0.88) 0.72 (0.90) 0.74 (0.95) 0.76 (0.98) 
Number of 
non-mutual 
ties 3.39 (1.16) 3.12 (1.51) 3.21 (1.53) 3.17 (1.57) 3.15 (1.49) 3.21 (1.61) 
Reciprocity 41.2% 48.5% 52.7% 55.2% 54.9% 61.5% 

 
      

Dyadic 
Predictors 

      

Ego-alter match 
      

Sex 82.80% 89.00% 91.80% 94.40% 95.90% 95.60% 

Race 76.10% 80.10% 83.20% 84.80% 87.10% 88.80% 
Cohort 97.20% 98.00% 98.70% 98.60% 99.00% 98.00% 
Extracurricu

lar 0.975 0.847 0.816 0.782 0.77 0.844 

Ever used 
marijuana 

77.7% 67.4% 66.5% 62.7% 63.7% 67.3% 

Ego-alter 
absolute 
difference 

      

Smoking 1.50 (1.89) 1.76 (2.01) 1.70 (1.98) 1.68 (2.01) 1.72 (2.03) 1.96 (2.06) 
Alcohol use 1.76 (1.86) 2.06 (2.02) 2.06 (2.02) 2.11 (2.02) 2.06 (2.03) 2.49 (2.21) 
Depressive 

symptoms 1.14 (1.11) 1.23 (1.16) 1.24 (1.17) 1.23 (1.17) 1.17 (1.14) 1.20 (1.18) 
Anxiety 

symptoms 1.17 (0.86) 1.20 (0.89) 1.20 (0.90) 1.20 (0.92) 1.15 (0.91) 1.14 (0.90) 
Values close 

friends 0.39 (0.69) 0.45 (0.76) 0.48 (0.78) 0.46 (0.76) 0.46 (0.73) 0.50 (0.75) 
Values 

popularity 1.07 (0.91) 1.11 (0.92) 1.08 (0.91) 1.06 (0.92) 1.05 (0.90) 1.06 (0.87) 
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School 
attachment 1.13 (0.90) 1.14 (0.91) 1.11 (0.90) 1.10 (0.91) 1.03 (0.89) 1.06 (0.91) 

Physical 
aggression 0.40 (0.58) 0.46 (0.70) 0.45 (0.73) 0.42 (0.72) 0.39 (0.70) 0.40 (0.73) 

Non-
physical 
aggression 0.61 (0.67) 0.66 (0.75) 0.67 (0.76) 0.66 (0.77) 0.63 (0.76) 0.64 (0.74) 

Academic 
grades  0.73 (0.61) 0.75 (0.62) 0.73 (0.63) 0.70 (0.62) 0.69 (0.60) 0.76 (0.60) 

Centrality 0.06 (0.07) 0.06 (0.06) 0.05 (0.06) 0.03 (0.05) 0.03 (0.04) 0.02 (0.02) 
Out-degree 1.14 (1.11) 1.48 (1.41) 1.50 (1.52) 1.59 (1.58) 1.63 (1.60) 1.57 (1.61) 

In-degree 2.85 (2.43) 2.62 (2.26) 2.54 (2.20) 2.44 (2.11) 2.37 (2.02) 2.42 (2.04) 
 

3.4.2 FD Model Results 

Figures 8, 9, and 10 show the results from the three friendship duration models. 

The combined model includes all individual and dyadic predictors (figure 10), the ego 

model includes only individual predictors (figure 8), and the dyad model includes only 

dyadic predictors (figure 9). All results are reported in odds ratios and all numeric 

variables were standardized prior to analysis.  

3.4.2.1 Individual Model 

The FD model with only ego attributes shows that before controlling for dyadic 

factors, higher levels of smoking, drinking, and depressive symptoms are associated 

with an increase in the likelihood of a tie dissolving. Specifically, a one standard 

deviation increase in smoking or drinking was associated with a 4 and 5 percent increase 

in the odds of a tie dissolving. An increase in depressive symptoms was associated with 

a 5 percent increase, and physical aggression was associated with a 4 percent increase in 
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the odds of dissolving a friendship. These results suggest some initial support for 

Hypothesis 1, that higher negative internalizing and externalizing behaviors are 

associated with an increase in the likelihood that ego will drop a tie.  

A higher value of popularity is associated with a 5 percent increase in the odds of 

dissolving a tie. This finding supports previous work that those who value popularity 

may frequently drop ties to create new ones and potentially increase their social 

standing (Faris and Tucker 2021). Valuing close friends was not significant; however, 

intimacy, measured by closeness to alter, was significant, where a one standard 

deviation increase in closeness to alter was associated with a 0.26 decrease in the odds of 

a friendship dissolving. The measure that asks adolescents how important close friends 

are may be redundant when asking them how close they are to their friends. Most 

respondents in this data report that they value close friendships a great deal, so 

combining that with their actual level of closeness may have washed out that 

relationship. The significant result from closeness to friends supports Hypothesis 2a that 

individuals who rate their friendships higher in closeness will be less likely to dissolve.  
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Figure 8: Individual Predictors of Friendship Dissolution 

In terms of individual position in the network structure, centrality and in-degree 

were significant predictors. A one standard deviation increase in centrality is associated 

with an 8 percent decrease in the odds of dissolution. A one standard deviation increase 

in out-degree was associated with a 39 percent decrease in the odds of a tie dissolving. 

These results show mixed initial support for Hypothesis 3c that popularity and 

nominating more friends will decrease the likelihood of a tie dissolving.  On the one 

hand, ego centrality increasing the odds of friendship dissolution supports previous 

work that suggests that more popular adolescents change friends more frequently, 
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possibly to gain status (Faris and Tucker 2021). The stronger finding for out-degree is 

puzzling, as I would have expected having more nominated friends would decrease the 

connection with each friend and lead to more ties being dropped. However, in the latter 

models, we can see that the importance of the out-degree is relative to other dyadic 

factors.   

3.4.2.2 Dyadic Model 

The model with only dyadic predictors showed a similar pattern to that of the 

ego-only model. While more behavioral and internalizing predictors were significantly 

associated with dissolution when focusing on the dyadic differences in those 

characteristics, structural predictors showed stronger practical relationships. The odds 

of dyads dissolving who matched their sex, race, cohort, and extracurricular 

participation were less likely than those who did not match. Specifically, matching by 

sex reduced the odds by 48 percent, matching by race reduced the odds by 26 percent, 

matching by cohort reduced the odds by 38 percent, and sharing more extracurricular 

activities reduced the odds of dissolution by 8 percent. These findings support previous 

work on homophily (McPherson et al. 2001) and show that sharing identities and 

activities that have a common purpose or goal (such as sports) is likely to increase the 
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connection between the dyad and thus decrease the likelihood of the tie dissolving. 

 

Figure 9: Dyadic Predictors of Friendship Dissolution 

I included additional structural characteristics in this model related to the context 

of the dyad: if the dyad was reciprocated, the number of mutual ties, and the number of 

non-mutual ties (the sum of which is equal to a respondent’s out-degree). All three were 

significantly associated with a decrease in the odds of dissolution: reciprocity by 51 

percent, mutual ties by 20 percent, and non-mutual ties by 46 percent. While reciprocity 

may not be a defining feature of friendship, it clearly matters for the ego’s perception of 

friendship. It is possible that reciprocated ties indicate mutual closeness between 
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individuals in a dyad, which strengthens the tie and makes it less likely for the ego to 

terminate friendship. I initially thought that by splitting out-degree into mutual and 

non-mutual ties, I might find a difference in the relationship with dissolution, on the 

assumption that mutual ties would increase the strength of a friendship and non-mutual 

ties would decrease the strength. The results suggest, however, that both nominating 

more ties that one shares with a friend and nominating more ties in general are 

associated with a decrease in the likelihood of ego dissolving a friendship.  

The remaining predictors in the dyad only model are the absolute difference 

between ego and altered individual behavioral and internalizing characteristics and 

absolute differences in network scores. A one standard deviation increase in smoking or 

drinking was associated with an increase in the odds that a tie would dissolve (a 4 

percent and 7 percent increase, respectively). In other words, the more different friends 

are on their level of smoking or drinking, the more likely it is for them to not remain 

friends. Marijuana was measured by asking if the respondent had ever used it, so the 

dyadic marijuana term indicates whether both ego and alter have ever used marijuana. 

This matching term was associated with a 21 percent decrease in the odds of dissolving a 

friendship. These results support Hypothesis 2c that dyadic differences in externalizing 

behaviors increase the odds of friendship dissolving. 

A similar pattern was observed with internalizing symptoms and school 

involvement. Higher dyadic differences in anxiety and depressive symptoms increased 
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the odds of dissolution by 2 percent and 4 percent, respectively. While the finding here 

is significant, the relative size of the effect is small, providing only minimal support for 

part of Hypothesis 2c, which posits that a greater difference in internalizing behavior 

would be associated with a greater likelihood of dissolution. A one standard deviation 

increase in the difference between the dyad’s average school grades and school 

attachment was also associated with an increase in the likelihood of dissolution, and 

these effect sizes were also small.  

While ego centrality was associated with a decrease in the odds of a tie 

dissolving, the absolute difference in these scores between ego and alter is significantly 

associated with an increase in the odds of dissolving the tie. A higher difference in 

difference centrality was associated with a 34 percent increase in the odds of dissolution. 

Additionally, when the ego’s centrality is higher than that of their alter, the odds of 

dissolving the tie increase by 93 percent. This is in line with previous work that higher 

status individuals will remove low-status friendships from their network (Gould 2002), 

perhaps in search of higher-status peers to replace those friendships and increase their 

own status (Faris and Tucker 2021). Conversely, a one standard deviation increase in the 

out-degree differences is associated with a 20 percent decrease in the likelihood of 

dissolution. In this case, it is possible that if one individual in a dyad is nominating 

fewer ties, they may be investing more in the current relationship, either by offering 
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more social support or interacting with their friend more; in turn, this tie is less likely to 

dissolve because of the amount of investment one individual has in the friendship.  

3.4.2.3 Combined Model 

The combined model takes all covariates from the ego and dyad models to obtain 

a sense of the relative importance of individual versus dyadic predictors in modeling tie 

dissolution. The first notable difference is when all predictors are included, and the 

results indicate that male respondents have lower odds than female respondents of 

dissolving ties. Using white as a reference category, black, Latino, and other race 

respondents also had lower odds of dissolving ties. In this model, the only individual 

characteristic that remains significant is the extent to which the ego values are popular. 

This remains significantly associated with an increase in the odds of dissolving ties.  

All structural individual dyadic predictors remained statistically significant. However, 

when adding the dyadic predictors to the model, ego’s in-degree score becomes 

significant and is associated with a 5 percent increase in the odds of dissolution. After 

further investigation of this difference, I attribute this new significance to reciprocity in 

the model. If the sample is restricted to either only reciprocated ties or only non-

reciprocated ties, the significance of is present.  

The dyadic terms, matching and absolute differences, largely remain significant 

in the combined model and similar in the effect size. For the behavioral and internalizing 

differences, the magnitude of the effect sizes suggests that a homophily effect on these 
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attributes is not as strong as the structural predictors and matching on sex, race, cohort, 

and activities. While some of the individual predictors remain significant, the magnitude 

of the structural and dyadic significant terms suggest that the structural and dyadic 

predictors are the primary driving force behind friendship dissolution. In other words, it 

the context of the peer network, how ego falls is positioned in it, and the dyad are the 

main factors in keeping a friendship together, and the main causes for it falling apart.   
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Figure 10: Individual and Dyadic Predictors of Friendship Dissolution
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3.4.2.3 Interaction Models 

Given the different results for in-degree by reciprocity, I ran several interaction 

models to test for differences in reciprocal ties. Prior research on friendship stability and 

dissolution has only included reciprocal ties in their data and, therefore, has not been 

able to test for interaction effects. Figures 6a and 6b show the significant interaction 

effects with several structural and dyadic predictors. The main effect of ego centrality 

increases when interacting with reciprocity; the reduction in the odds of dissolving a 

friendship, given a higher centrality score, decreases from 19 percent in the original 

model to 56 percent in the interaction model. Implying that in reciprocal ties, centrality 

is more impactful on the odds of dissolving a tie. 

As previously discussed, the main effect of in-degree is nonsignificant. For those 

with reciprocal ties, the effect of in-degree decreases the odds of dissolution by 13 

percent. In other words, a tie is more likely to dissolve with a higher degree only if that 

tie is reciprocated. The plot in figure 11 also shows that the trajectory for the relationship 

and in degree of the likelihood of dissolving diverges when considering the reciprocity 

of that tie. For the difference in degree, I find a similar diverging relationship conditional 

on reciprocity; however, in this case, a higher degree of reciprocated friendships is 

associated with an increased likelihood of dissolution, while for non-reciprocated 

friendships, a higher degree is associated with a decreased likelihood of dissolution. The 
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conditional effect of reciprocity on, in degree, supports Gould’s (2002) finding that 

desirable peers are more likely to dissolve their own ties. 

 

Figure 11: Reciprocity Interactions Part 1 

Out-degree difference has a similar pattern to the degree difference when parsed by 

reciprocity, though less severe for those with higher out-degree and non-reciprocated 

ties. For both degree and out degree, it may be the case that in a reciprocated friendship, 

the differences between the size of each individual’s ego network are heightened, and 

the obvious differences drive the ego to dissolve the tie. In figure 11, we see an 

interaction effect for centrality, where the relationship between centrality difference and 
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dissolving a tie has the same pattern; however, the likelihood of dissolving by this 

difference increases at a faster rate as the centrality difference increases. The odds of a tie 

dissolving increased by 42 percent for reciprocated ties with high dyadic difference 

scores in centrality. This further supports the arguments made by Gould (2002) and 

Faris and Tucker (2021) on the instability of ties with higher status differences and the 

desire for higher-status friends relative to one’s own status. 

A higher number of non-reciprocated ties and a higher number of mutual ties 

decreases the odds of a friendship dissolving at a higher rate than for those with 

reciprocated ties (Figure12). However, for non-mutual ties, there is no interaction effect 

with reciprocity. This indicates that only mutual ties matter when ties are reciprocated 

and that they remain together. The interaction plot in Figure 12 shows that mutual ties 

decrease the odds of dissolving for all dyads, but the effect is stronger for reciprocated 

dyads. The results for sharing extracurricular activities suggest that for those who do not 

match, having a reciprocated tie is associated with an increase in the odds of dissolving 

a tie.  

The interaction effect with dyadic differences in anxiety symptoms shows that 

for reciprocated ties, a higher absolute difference in these measures is associated with a 5 

percent increase in the odds of dissolution, which is only slightly higher than that in the 

combined model before interaction. However, the interaction shows that this difference 

matters more for those who reciprocate their friendships. Once again, it is possible that, 
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in a reciprocated friendship, the difference in anxiety is more salient for both ego and 

alter, leading to alteration to dissolve the tie.  

  

 

Figure 12: Reciprocity Interactions Part 2 

Overall, these findings suggest that reciprocity is important but not a defining 

feature of friendships. Rather, friendship reciprocity can tell us how the relationship 

between certain dyadic and structural characteristics and the odds of a friendship 

dissolving might differ based on the context of friendship. Some of the stronger findings 

of other studies on friendship dissolution were replicable only when reciprocity was 

used as a conditional effect. Previous work that only looked at reciprocal friendships 
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missed this key characteristic and did not consider reciprocity as a characteristic of 

friendships rather than a defining feature; we miss important factors in our 

understanding of how ties dissolve.  

3.4 Discussion 

To fully understand adolescent friendship stability, it is necessary to understand 

the timing of friendship dissolution and the individual, dyadic, and structural predictors 

that increase the odds of dissolution. The present study expanded on previous work by 

identifying potential causes of friendship dissolution by including all friendships, 

regardless of reciprocity, and more potential individual, dyadic, and structural 

predictors. Like previous studies, this study found that when considering ego and 

dyadic characteristics within the same model, dyadic predictors are most consistently 

significant in modeling the odds of a tie dissolving. While the choice to dissolve a tie is 

left to the individual, it is largely the context of the tie and the overall position of the 

nodes in the network that influence dissolution. This finding contradicts early research 

on individuals’ friendship stability that behavioral and/or internalizing symptoms of ego 

drive dissolution (Poulin and Chan 2010).  

This study contributes to the literature by including all directed friendship 

nominations, regardless of reciprocity, in the friendship-duration model. Prior work on 

friendship stability and dissolution has often defined friendships as those requiring 

reciprocity. However, doing so significantly truncates the possible sample of friendships 
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and limits our understanding of the nature of friendship’s longevity and dissolution to 

reciprocated ties. Perception of friendships can be important to understanding 

adolescent behavior and outcomes as to whether the tie is mutual. Testing all directed 

ties, I find largely the same relationships between dyadic predictors of dissolution as in 

previous studies. Notably, a few dyadic predictors changed when the binary indicator of 

reciprocity was added to the model. Upon further examination, I found that for some 

dyadic and structural predictors, the direction of the effect changes depending on 

whether the tie is reciprocated. Incorporating non-reciprocated ties into the data for the 

analyses allowed for the comparison of the effects of predictors on dissolution when 

moderated by reciprocity, thus expanding our understanding of the predictors of 

friendship dissolution. 

This study has several limitations that could be improved upon. The time 

periods between data collection were six months apart. Shorter periods between 

friendship nominations would allow for a more detailed understanding of the timing of 

friendship dissolution and more data points for increased confidence in the results. 

Additionally, the data were right censored to account for those who dropped out of the 

study before the end, and to account for friendships that lasted beyond the study period. 

A limitation of the context data is that the largest county in the dataset dropped out of 

the study at wave 5 (out of 7) due to administrative circumstances unrelated to the 

study. Anyone in these counties who did not dissolve a friendship by wave 5 was right-
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censored, and therefore we do not know the timing of their dissolution had they be in all 

seven waves.  

The findings of this study lead to several potential directions for future research. 

While I have argued for the use of the Friendship duration model over other network 

analysis methods, such as a TERGM or Sienna model, it would be useful to run these 

types of models with the same data and terms to estimate the consistency of results by 

different modeling strategies. Substantively, this paper provides a model that can be 

extended to network contexts other than adolescent friendships to estimate the odds and 

timing of dissolution. Contrasting various types of social networks (friendships, 

organizations, and collaborations) can lead to a general theory of tie stability that can be 

broadly applied.  
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4. The Stability and Quality of Cross-Race Friendships 
and Mental Health Outcomes 
4.1 Introduction 

In the nearly 70 years since Brown V. Board passed, research on intergroup 

relationships has looked at children’s and adolescents’ friendships as a marker of 

general improvements in racial attitudes and potential avenues for decreasing racial 

biases in a broader society. The expectation is that if young people have friends across 

racial groups that reflect the diversity of their schools, we will assume that they do not 

have the same level of racial bias or negative outgroup attitudes that have been 

historically prevalent in the United States. Identifying trends adolescents having more 

racially diverse friends that has been historically observed may suggest broader social 

progress in interracial attitudes. The focus here has been on improving white people’s 

views of people of color and reducing biases, with the hope that this will aid in an 

overall reduction in the discrimination of non-white individuals over time. Since white 

people hold most of the economic and political power in the United States, improving 

white people’s attitudes and beliefs about color would improve interactions in later life 

that are consequential to racial inequality. Research has consistently found that when 

white children and adolescents have more friends of different races, their outgroup 

attitudes and beliefs about others improve. This would suggest that cross-race 

friendships are positive and generally achieve the outcome of reducing intergroup bias.  
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The focus of this area of work has been to reduce the negative views of others by 

encouraging more interracial contact. While this outcome is important for improving 

interracial attitudes, this research overlooked the immediate effects of cross-race 

friendships on people of color. Most studies on cross-race friendships do not test any 

general mental health indicators of having more cross-race friendships, and instead 

focus on how these interactions reduce anxiety specifically related to intergroup 

interactions. Adolescents of color overwhelmingly report instances of micro-aggression 

and race-based teasing from their peers, even among those who consider friends 

(Douglas et al., 2015; Douglas et al., 2016). Increased experience with micro-aggressions 

has a negative impact on adolescents’ physical and mental health (Loyd et al. 2021; 

English et al. 2020; Keels 2017). It is plausible that with more cross-race friendships, 

adolescents of color experience a greater number of micro-aggressions and may suffer 

emotionally from these interactions. If these interactions are beneficial to white 

adolescents but harmful to adolescents of color, we should rethink examining adolescent 

interracial friendships as a measure of progress.  

This study aimed to investigate the potential harm of cross-race friendships 

among adolescents of color. The main question of this study is as follows: Does having 

more cross-race friends increase anxiety and depression, specifically for adolescents of 

color? I answered this question in several steps using data from the context of adolescent 

substance use. First, I explored the prevalence of same-race and cross-race friendships 
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by racial group and racial heterogeneity of schools in this dataset. I then tested for the 

presence of cross-race friendships, mental health outcomes, and potential mediators. 

Specifically, I consider whether the stability of friendships or closeness to friendships 

mediates this relationship conditional on the level of racial heterogeneity in 

respondents’ schools.  

I found that those who have more cross-race friends and are in the minority in 

their schools have slightly higher levels of anxiety and depression, unless they attend a 

school with very few same-race peers, and this relationship is only minimally mediated 

by higher intimacy with friends. These results suggest that, while there is some 

relationship between minority status, more interracial friendships, and better mental 

health, the practical size of this relationship is likely to be negligible. I consider the 

implications of these findings and possible avenues for research in this area.  

4.2 Background  

The driving force behind research on adolescent interracial friendships is the 

contact theory, which posits that interacting with those different from us, specifically 

those of a different race, is essential for reducing cognitive biases and discrimination 

(Allport 1954). To achieve this contact theory requires that certain conditions be met. 

These include individuals having intimate contact, being of equal status, and working 

towards a common goal. Childhood and adolescence are optimal times for cross-race 

exposure with the potential for lasting positive interactions through adulthood. In 
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general, cross-group interactions shape attitudes and beliefs about other groups. 

Examining friendships is ideal, as the nature of this type of relationship assumes that the 

pairs are equal, with some level of intimacy between them. As expected by contact 

theory, individuals who have close interactions with other groups are less likely to view 

these groups negatively (Pettigrew and Tropp, 2000). Consistent and positive 

interactions with others of different races reduce intergroup anxiety, specifically related 

to interacting with people of different races. Intergroup anxiety is often present when 

individuals anticipate interacting with others of different races immediately after an 

interaction. However, continued interaction reduces anxiety over time (Kao et al., 2019).  

The increase in racial heterogeneity in schools since the end of dejure segregation 

increases opportunities for cross-race interactions and subsequent friendships. However, 

the rate of increase in cross-race friendships did not match the rate of increase in school 

heterogeneity. Friendship segregation peaks at schools with moderate racial 

heterogeneity, as more equally distributed racial groups lead to an “us versus them” 

mentality, and adolescents can easily find friends within their own group (Moody 2001). 

Opportunities for contact are also limited by the organizational structure of schools. 

These structures include the number of extracurricular activities available, presence of 

academic tracking, and learning climate of the classroom (Hallinan et al. 1987; Moody 

2001). With the external forces of school structures and preferences for friends like 

themselves, children and adolescents consistently choose same-race friends more than 
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cross-race friends (Aboud et al., 2003; Hallinan et al., 1987; Hallinan and Williams, 1989; 

McDonald et al., 2013; Moody, 2001; Oczlon et al 2023). Adolescents tend to choose 

friends who are the same as those in their race, as well as other demographic and 

behavioral characteristics, supporting expectations from research on homophily 

(McPherson et al. 2001).  

H1:  Adolescents are more likely to be friends same-race rather than cross-race peers. 

4.2.1 Mental Health Outcomes  

Adolescent friendships are associated with better mental health and are often 

attributed to social support that comes with intimate relationships (Guassi et al. 2016). 

However, not all friendships were beneficial. Adolescents’ friendships can lead to 

negative mental health and behavioral outcomes. For example, adolescent friendships 

can also predict health-risk behaviors such as substance use and self-harm (Copeland et 

al 2019, Copeland et al., 2022; Haynie, 2001). Adolescents who engage in frequent co-

rumination with friends, where the conversations are focused on negative feelings and 

anxiety or interpersonal problems (Rose et al 2022), and those who know about their 

friends’ suicide attempts (Bearman and Moody 2004; Mueller et al 2015) have a higher 

level of emotional distress. Most literature on friendship and mental health in 

adolescence does not consider the racial/ethnic identity of friends in a dyad. Limited 

literature on the relationship between cross-race friendships and mental health has 

yielded conflicting results. Some have found that having cross-race friends reduces 
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intergroup anxiety or general anxiety for adolescents of color in predominantly white 

schools, while others have found that these friendships include micro-aggressions that 

increase emotional distress.  

Those that have examined cross-race interaction and mental health primarily 

focus on how the experience of a cross-race friend would change anxiety around 

perceived discrimination, and the findings here are mixed. In the contact theory, 

interacting with those of different races may reduce intergroup anxiety. Inducing 

positive contact with those of another race reduces the fear of the interaction going 

poorly, which in turn reduces overall intergroup anxiety for future cross-race 

interactions (Page-Gould et al., 2008). Cross-race friendships can serve a protective role 

for adolescents of color, reducing the impact of discrimination, and thus lowering 

depressive symptoms and overall psychological well-being (Page-Gould et al 2008; 

Page-Gould et al 2014) and increasing feelings of school belonging (Zhou et al 2022). 

This finding is most consistent when looking at cross-race friends in a friendship pair 

where a minority ego nominates a white alter as a friend versus when a white 

respondent names a minority alter (Liu et al. 2020; Zhou et al. 2022).  

Other studies have found that cross-race friends are associated with increased 

anxiety, specifically for minority students (Douglas et al 2015; McGill et al 2012), and 

that symptoms of anxiety can decrease when spending time with same-race friends 

(Douglas et al 2014). Interactions within a group tend to lead to more positive outcomes 
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regarding well-being and self-perception and generally more negative affect in 

interracial dyadic interactions (Toosi et al. 2012). Teasing is an area where cross-race 

friends are more stressful. Teasing is a typical aspect of adolescent friendships, is often 

harmless, and indicates closeness between pairs. However, in cross-race friendships, 

teasing frequently incorporates racial identities and stereotypes of minority alters. 

Specifically, minority adolescents with cross-racial friends reported that their racial 

identity was a consistent source of teasing. While they reported that this type of teasing 

is harmless, results from cortisol tests, along with diary entries of days when they 

experienced teasing about their race, indicate that it does lead to an increase in overall 

stress (Douglas et al. 2016).  

Consistent contact with people other than us through friendships can decrease 

intergroup anxiety and prejudice, especially for the majority group. However, the day-

to-day experience of being reminded of one’s status as an “other” and recalling 

stereotypes may, in turn, lead to an increase in overall anxiety and depressive 

symptoms. This feeling of being an “other” may also be heightened in a school 

environment where an individual is part of a minority group that has a low population 

in that school. As other scholars have noted, having same-race friends mixed with cross-

race friends can improve overall anxiety. Therefore, the presence of friends of the same 

race may offer protection from the effects of having cross-race friends.  
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H2: For respondents in schools where they are the minority, more cross-race 

friendships will be associated with more depressive and anxiety symptoms.   

H3: For respondents in schools where they are the minority, same-race friends will 

serve as a protective effect for symptoms of depression and anxiety.  

4.2.2 Quality and Stability of Cross-Race Friends 

When cross-race friends are present, they tend to be rated lower in terms of their 

level of intimacy compared with same-race friends (Aboud et al 2003; Aboud and Janani 

2007) and are less likely to be reciprocated (Kao and Joyner 2004; Vaquera and Kao 2008; 

Rude et al 2010). More specifically, adolescents have reported that they find it easier to 

talk about private problems and secrets with their friends of the same race (Aboud et al., 

2003; Aboud and Janani, 2007). Beyond adolescence, individuals report more feelings of 

trust in those of the same race (Smith 2010). A few studies have found that racial 

similarity only affects initial friendship formation but has no effect on the overall level of 

friendship quality (McDonald et al. 2013; Oczlon et al 2023).  

Findings on the stability of cross-race friendships are more consistent. Some 

earlier studies found no difference between the stability of cross-race friends versus 

same race friends (Hallinan and Williams 1987; McDonald et al 2013), however the more 

consistent finding has been that when cross-race friends occur, they tend to be less stable 

than same-race friendships (Aboud et al 2003; Oczlon et al 2023; Poulin and Chan 2010; 

Rude et al 2010). Interracial friendships tend to have fewer mutual friends, meaning that 
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they do not have as many friends as same-race friendships (Shook and Fazio 2011). 

Triadic closure and being embedded in cohesive friendship groups tend to encourage 

longevity of friendships. Therefore, if cross-race friendships are missing this structural 

factor, it may lead to an overall lower stability of these dyads.  

Most studies on cross-race stability do not have longitudinal data over several 

waves to determine potential effects over time and examine the rate of dissolution from 

only one time period to the next (Aboud et al., 2003; Hallinan et al., 1987; Hallinan and 

Williams, 1989; McDonald et al., 2013), except for a recent study by Neray, Copeland, 

and Moody (2023), who examined stability over a 5 wave period, which confirms this 

finding with data over five waves. Differences in the presence of cross-race ties can also 

be attributed to lower rates of stability between cross-race friends (Oczlon et al., 2023). In 

the previous chapter on friendship dissolution, the results supported these findings on 

stability and suggested that those adolescents who did not match on their race were 

more likely to dissolved than their same-race friendships (See section 3.4.2). 

H4: Cross-race friends will have lower stability rates and closeness to friends  

compared with their same-race friendships.  

The relationship between mental health and cross-race friends is unclear. While 

in some circumstances, it can improve intergroup anxiety (Page-Gould et al. 2008), it can 

also cause harm to adolescents’ mental well-being through daily microaggressions in the 

form of teasing (Toosi et al. 2012), further affirming preference for same-race friends as a 
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form of protection for mental health (Douglas et al. 2014). It may be the case that for 

minority students, cross-race friendships can lead to more anxiety and depression 

symptoms, but that effect is related to the intimacy and stability of those relationships. 

More specifically, it is plausible that contextual friendship factors and the closeness and 

stability of friendships can account for the relationship between having cross-race 

friends and mental health outcomes. For example, if having more cross-race friendships 

for minority individuals leads to overall lower network stability or average closeness to 

friends, they can also increase overall anxiety and depressive symptoms. 

H5a: The relationship between the number of cross-race friends and poorer  

mental health symptoms will be mediated by closeness to friends, conditional on 

attending school with fewer same-race peers.  

H5b: The relationship between the number of cross-race friends and poorer  

mental health symptoms will be mediated by friendship stability, conditional on 

attending school with fewer same-race peers.  

4.3 Data and Methods 

4.3.1 Modeling Approach 

The purpose of this study is to understand how interracial friendship and peer 

mixing are associated with mental health outcomes. As such, there are a few aspects that 

need to be understood. The piece I explore is: How does race shape friendship 

nominations, closeness, and stability? Descriptively, I look at the prevalence of cross-
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race friendship nominations by ego race, and the proportion of same-race peers’ ego is 

available to them in their school. I expect that, as the number of same-race peers 

decreases, I will see a higher proportion of cross-race ties (Rytina and Morgan 1982). In 

the first round of analyses, I ran a dyad-level multilevel linear regression with ego’s 

level of closeness to alter as the dependent variable. In the data structure for this mode, 

each observation is a friendship dyad that exists in a given wave. In the model, use the 

dyad level data to predict ego’s closeness to alter and hypothesize that same-race pairs 

would report higher closeness. I included a random slope for the school attended by the 

ego, and a random intercept for each ego. I also included a few dyadic difference 

variables, including differences in grades, valuing close friends, valuing popularity, and 

physical and relational aggression. Next, I test the predictors of the friendship stability 

measure from Chapter 2. I collapsed the dyad-level dataset into an individual-level 

dataset and calculated the summary scores for each respondent’s ego network 

composition and structure. These include the number of cross-race and same-race 

friends, the reciprocity rate, and the average closeness to friends. I ran the same 

multilevel model with the individual-level dataset and used school and participant ID as 

the random slope and intercept.  

The next step was to answer the following question: How do interracial 

friendships, closeness, and stability affect anxiety and depressive symptoms? I ran two 

versions of the baseline mental health model with the individual-level dataset, one with 
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depressive symptoms and the other with anxiety symptoms as the outcomes. The main 

independent variables are the number of cross-race friends, average closeness to friends, 

network stability, and school racial heterogeneity. I also included sex, race, parent 

education, alcohol consumption, academic grades, physical and relational aggression, 

and the level of racial heterogeneity in ego’s school relative to their own race. To answer 

this question I used a moderated mediation model. 

Moderated mediation analysis posits that the indirect effects of the mediating 

variables may be conditional on the differing levels of a moderator variable. In this case, 

Hypotheses 5a and 5b state that the mediating effect of closeness to friends and network 

stability may depend on the level of racial heterogeneity in schools. To do this, I ran four 

versions of the mediation. For both the outcome and mediator models, I use a dummy 

variable that indicates whether ego attends a school with a population of same-race 

peers 30% and under (1) or over 30% same-race peers (0). I tested whether the number of 

cross-race friends on depressive and anxiety symptoms is mediated by network stability 

or cross-race friends, conditional on the school population being under or over 30% of 

same-race peers. 

4.3.2 Data 

This paper uses data from the “Context of Adolescent Substance Use Study”. 

This dataset is a 7-wave longitudinal survey of eighth, ninth, and tenth graders from 

three counties in North Carolina. The students were surveyed every six months from 
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2002- 2005, at the beginning of the fall semester and end of the spring semester. The full 

dataset consists of 8,201 individual respondents comprising 19 schools. I removed those 

who did not have any nominated friends and those in three of the schools from the 

dataset that were classified as “alternative” and do not represent a typical public school, 

which leaves 6,273 individuals in the remaining sample.  

I use a dyad level dataset to test the effect of a cross-race friendship on ego’s 

reported feelings of closeness towards alter. The dyad-level data sample is 65,179 total 

observations, comprised of 40,273 unique dyads and 6,273 individual respondents. For 

the models predicting mental health outcomes, the data is set up in long format, where 

each row reflects an individual respondent at a given wave and their corresponding 

measures during that wave. Respondents participated in an average of four out of the 

seven waves1. The total sample size, including all individual participants in all waves in 

which they participated results in an analysis sample size of 21,099. Prior to analysis I 

standardized all the numeric variables in the data using z-score standardization.  

4.3.3 Measures 

The main dependent variables are depressive symptoms, and anxiety symptoms. 

“The depressive symptoms variable includes responding to the following statements: “I 

hated myself,” “I was a bad person,” and “I did everything wrong.” (Angold, Costello, 

and Messer 1995). The anxiety symptoms measure consists of the following statements: 
 

1 The largest county in the dataset dropped out of the study after wave five, due to administrative 
circumstances unrelated to the contexts study.  
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“I felt sick in my stomach,” “I got mad easily,” “I had trouble getting my breath [don’t 

count asthma or exercise],” “I was tired a lot,” “I worried about what was going to 

happen,” “I worried when I went to bed at night,” and “I often worried about bad things 

happening to me.” (Reynolds and Richmond 1979). 

In the dyad-level data, I there are two ego level variables, sex and race. The 

possible race categories in this dataset are white (non-hispanic), black, latino, and “other 

race”2. I include dummy variables that indicated if they dyad matched on their sex, race, 

and cohort. I added counts of the number of shared extracurricular activities that they 

dyad reported participating in, if the tie was reciprocated, and the number of times ego 

nominated alter. Finally, I include dyadic difference variables in ego and alter’s grades, 

the level to which they value close friends and popularity, physical aggression, and 

relational aggression.  

The individual level dataset, used in the model to predict depressive and anxiety 

symptoms, I include the number of cross-race and same-race nominated friends as the 

main independent variables. I also include dummy variables to indicate if ego is in a 

school with less than one-third, one to two-thirds, or more than two-thirds of same race 

peers (Rude et al 2010). I control for academic grades, substance use, extracurricular 

participation, family conflict, and friendship reciprocity rate, under the assumption that 

these measures may also be related to mental health outcomes. 

 

2 The racial groups that make up the “other race” categories were all two small by themselves and therefore 
were combined into one group.  
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The main mediating variables for this paper are closeness to friends and network 

stability. After nominating up to five friends in the survey, respondents were asked: 

“How close do you feel to each of your friends?”, with possible responses ranging from 

“Not close at all” (0) to “Very close” (3) for each friend they had nominated. Network 

stability is calculated as the absolute value of one minus the sum of repeated friendship 

nominations divided by the total number of possible repeated friendship nominations, 

given their actual history of nominations. Formally, the measure is defined as:  

 

 

 
Where  is the number of repeated friendships at a given time and  is the total 

possible number of repeated friendships at time, given the previous possible repeated 

friendships. This measure was introduced in an earlier chapter, see section 2.3.2 for more 

details on the measure’s calculation procedure. 

4.4 Results 

4.4.1 Descriptive Results 

The sample size for this study was 49 percent male and 51 percent female. The 

breakdown by race is 52 percent white, 4 percent latino, 37 percent black, and 6 percent 

other race. Table 1 shows the descriptive statistics for the main variables of interest and 
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breakdown variables by all friendships, cross-race friendships, and same-race 

friendships. The mean for depressive symptoms was 1.03 out of a maximum of 4. The 

mean for anxiety symptoms was 1.74 out of a maximum of 4. The mean for closeness to 

friends is 2.44 for all ties, the cross-race ties mean is 2.39 and the same-race ties mean is 

2.46. The average network stability for ego was 0.42. For those with cross-race ties, the 

average network stability for those ties along was 0.34 and for same-race ties, the 

average was 0.44. This pattern persisted for most measures listed in Table 8. Except for 

the mean of non-shared ties, the remaining measures separated by the same and cross-

race friendships show slightly lower means for cross-race ties than for same-race ties. In 

summary, the descriptive statistics suggest that cross-race friendships are slightly less 

likely to be reciprocated, share mutual friends, or participate in the same extracurricular 

activities. 

Table 8: Descriptive Statistics 

 

Variables Mean/Proportion SD Min Max 

Dependent Variables     
Depressive symptoms 1.03 1.23 0 4 
Anxiety symptoms 1.74 1.12 0 4 

     
Independent Variables     
Male 49%    
Race     

White 52% - - - 
Latino 4% - - - 
Black 37% - - - 
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Other Race 6% - - - 
Closeness to friends     

All ties 2.44 0.49 0 3 
Cross-race ties 2.39 0.61 0 3 

Same-race ties 2.46 0.5 0 3 
Outdegree 3.81 1.24 1 5 
Reciprocity rate     

All ties 0.38 0.31 0 1 

Cross-race ties 0.29 0.39 0 1 
Same-race ties 0.4 0.34 0 1 

Network Stability     
All ties 0.42 0.26 0 1 
Cross-race ties 0.34 0.37 0 1 
Same-race ties 0.44 0.29 0 1 

Shared friends     
All ties 0.53 0.58 0 4 
Cross-race ties 0.39 0.63 0 4 
Same-race ties 0.57 0.63 0 4 

Non-shared friends     
All ties 3.29 1.16 1 5 
Cross-race ties 3.62 1.17 1 5 
Same-race ties 3.32 1.14 1 5 

Shared activities with 
friends     

All ties 0.62 0.72 0 6 
Cross-race ties 0.49 0.77 0 6 
Same-race ties 0.64 0.76 0 6 

School racial heterogeneity     
Prop. white 0.47 0.17 0.14 1 
Prop. black 0.34 0.17 0 0.75 
Prop. latino 0.03 0.05 0 0.33 

Prop. other race 0.15 0.04 0 0.39 

Sample N 6,273    
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In the dyad dataset, a friendship is any dyad pair where ego nominates an alter, 

regardless of the alter’s reciprocation. Table 9 shows the proportions of friendships 

where ego nominates individuals of different races versus those of the same race. This 

table also shows the proportions specifically according to possible dyadic pairings by 

race. For all racial identities except the collective "other race" group, respondents tend to 

select others of the same race more often than those of a different race. For both white 

and black respondents, the proportion of cross-race friends was cumulatively lower than 

that of white-white and black-black friendship pairings. The increase in cross-race 

pairings for latino respondents could largely be attributed to their small population size 

in the overall data. Since the other race category is a combination of racial categories that 

are too small to be considered on their own, being friends with those of the "same race" 

here may not be as meaningful or may indicate befriending those who are also outsiders, 

given the size of the groups. 

Table 9: Cross-Race Friendships Frequency by Ego’s Race 

 

Ego Race Alter Race Proportion Total Cross Race 

White Black 6.7% 

15.3% White Latino 1.8% 
White Other race 6.8% 
White White 84.7% 

   
 

Black Black 78.1% 
21.9% Black Latino 1.3% 

Black Other race 8.8% 
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Black White 11.8% 

   
 

Latino Black 12.8% 

58.1% Latino Latino 41.9% 
Latino Other race 8.3% 
Latino White 37.0% 

   
 

Other race Black 36.4% 

87.6% Other race Latino 3.1% 

Other race Other race 12.3% 

Other race White 48.1% 
 

I divided the proportion of same-race peers in ego’s school into three categories, 

represented by three dummy variables: if ego is in a school with less than 30% of their 

same-race peers, if the school has 31%-60% same-race peers, and if the school is 

populated by over 60% same-race peers (Rude et al. 2010). Given the small sample of 

latino and “other race” respondents, the latino population only attends schools that are 

either under 30% or between 31%-60% latino, and anyone identified as “other race” only 

goes to schools with less than 30% “other race” peers. Table 3 shows the proportion of 

cross-race friends in each racial category by the proportion of same-race peers in the 

school attended by ego. White, black, and Latino respondents had the highest 

proportion of cross-race friends when they belonged to a school with less than 30% 

same-race peers. This suggests that when the pool of similar peers is smaller, they tend 

to pick those of a different race. However, for both black and white respondents, even in 

schools with few same-race peers, the proportion of cross-race friends is still less than 
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what might be expected given the population distribution of peers by race. Even when 

the availability of same-race friendships is low, respondents generally prefer to select 

same-race friends.  

Latino students were an exception. When the proportion of same-race peers was 

less than 30%, Latino respondents had over 60% cross-race friends. This is likely due to 

the small overall sample of Latin respondents in the data. The lowest proportion of 

Latino students in schools was 8%, compared to white and black students, which were 

both 21%. As noted in previous work, when a racial group is in the minority of a school, 

the forced constraint will lead them to create more cross-race friendships (Rytina and 

Morgan 1982). The pattern of increasing cross-race ties as the number of available same-

race peers decreases is presented in Table 10. The Latino adolescents in this dataset 

showed the highest increase in cross-race friends. Since they are most frequently in 

schools with fewer than 30% same-race peers, the availability of those peers is so low 

that they are forced to become friends with peers of other races at a higher rate than 

white and black respondents. The descriptive findings suggest that as the number of 

same-race peers increases, the number of cross-race friends decreases.  

 
Table 10: Cross Race Friendships by School Same-Race Proportion 

 
Ego Race School Same-Race 

Proportion 
Proportion 

Cross-Race Friends 
White Under 30% 21.7% 
White 31%-60% 16.1% 
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White Over 60% 11.8% 

   
Black Under 30% 31.4% 
Black 31%-60% 19.0% 
Black Over 60% 12.1% 

   
Latino Under 30% 62.1% 
Latino 31%-60% 21.6% 
Latino Over 60% NA 

Note: None of the schools have a population of latino or other race respondents over 
60% 

 

4.4.2 Model Results 

In the first round of analyses, I tested possible predictors of the mediating 

variables: average closeness to nominated friends and overall ego network stability. 

Table 1 shows the results for average closeness to friends. In model one, I ran a baseline 

model and used demographics and averaged dyadic characteristics to predict the mean 

of respondents who reported closeness to all friends they nominated. The data were 

standardized pre-analyses so that the results can be interpreted in terms of the standard 

deviations of the variables. For dyadic characteristics, more shared activities, average 

number of mutual friends, reciprocity rate, and number of times ego nominated alters 

were all significantly and positively associated with closeness to friends. Higher 

averages for all these variables were associated with an increase in closeness to friends. 

Average differences in academic grades, valuing close friends, and valuing popularity 

were significantly associated with closeness to friends. 
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Regarding demographic characteristics, male respondents reported slightly less 

closeness to their friends. The results suggest that for male respondents, their overall 

closeness to friends is 0.08 below the mean compared with female respondents. 

Compared with white respondents, black and other race adolescents report higher 

closeness to friends, by 0.21 and 0.18 above the mean respectively. Having a higher 

proportion of same-race and same-sex friends among ego’s nominated friends is also 

significantly associated with average closeness to friends.  

A dyad that has the same sex ego and alter is associated with a 0.16 decrease in 

average closeness, and a same-race dyad is associated with a 0.10 increase in closeness to 

friends. This indicates some support for Hypothesis 4, where having more same-race 

friends is associated with an increase in closeness. However, the effect size is small 

compared to other predictors, indicating that the practical impact of having more same-

race peers may be low. Given that several dyadic and individual controls exist in this 

model, this value may also be a conservative estimate.  

In Models 2, 3, and 4, two possible interaction effects are tested. First, I test the  

race belonging to a school with fewer than 30% same-race peers. The interaction terms 

here were not significant, suggesting that the differences in closeness to all nominated 

friends by race were not conditional on whether the respondents were in a school with a 

low proportion of same-race peers. Since the respondents tended to nominate more 

same-race than cross-race peers, I ran two more interaction models, but separately for 
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cross-race and same-race friends. I ran one more model with an interaction between race 

and proportion of same-race peers, but in Model 3, I used closeness to cross-race peers, 

rather than all peers together. In this model, the interaction term specifying black 

students belonging to schools with fewer than 30% cross-race friends is the only 

conditional term that is significant. It suggests that in this situation, black and latino 

students closeness to cross-race friends is 0.14 and 0.29 higher compared with attending 

a school with over 30% same-race peers.  

Table 11: Cross-Race Friends and Closeness to Friends 

 

 All Friends 
Cross-Race 

Friends 
Same-Race 

Friends 

Predictors Model 1 Model 2 Model 3 Model 4 

Male -0.16 *** -0.16 *** -0.18 *** -0.15 *** 
[-0.19 – -0.13] [-0.19 – -0.13] [-0.23 – -0.13] [-0.18 – -0.12] 

Race: Black 0.14 *** 0.17 *** 0.15 *** 0.14 *** 
[0.11 – 0.17] [0.12 – 0.22] [0.09 – 0.22] [0.11 – 0.18] 

Race: Latino -0.12 ** -0.09 -0.2 -0.11 
[-0.20 – -0.04] [-0.19 – 0.00] [-0.44 – 0.04] [-0.25 – 0.02] 

Race: Other 0.13 *** 0.15 *** 0.30 *** 0.05 
[0.05 – 0.20] [0.08 – 0.22] [0.18 – 0.41] [-0.08 – 0.18] 

Same Sex -0.16 *** -0.16 *** -0.19 *** -0.16 *** 
[-0.18 – -0.14] [-0.18 – -0.14] [-0.23 – -0.14] [-0.18 – -0.13] 

Same Race 0.10 *** 0.12 *** 

  [0.07 – 0.12] [0.09 – 0.14] 

Num. Shared Activities 0.03 *** 0.03 *** 0.04 *** 0.03 *** 
[0.02 – 0.04] [0.02 – 0.04] [0.02 – 0.05] [0.02 – 0.04] 

Ego Outdegree -0.01 ** -0.01 ** 0 -0.01 ** 
[-0.02 – -0.01] [-0.02 – -0.01] [-0.02 – 0.02] [-0.02 – -0.00] 

Alter Reciprocates 
0.38 *** 0.38 *** 0.36 *** 0.38 *** 

[0.36 – 0.39] [0.36 – 0.39] [0.32 – 0.39] [0.37 – 0.40] 
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School Attachment 0.03 *** 0.03 *** 0.04 *** 0.04 *** 
[0.03 – 0.04] [0.03 – 0.04] [0.02 – 0.06] [0.03 – 0.05] 

School Ego Race Prop < 
30% 

-0.01 -0.01 -0.15 ** 0.02 
[-0.05 – 0.03] [-0.05 – 0.03] [-0.25 – -0.05] [-0.04 – 0.07] 

Average Difference: 
Grades 

-0.01 ** -0.01 ** -0.01 -0.01 * 
[-0.02 – -0.00] [-0.02 – -0.00] [-0.03 – 0.00] [-0.02 – -0.00] 

Average Difference: 
Values Close Friends 

-0.03 *** -0.03 *** -0.03 ** -0.04 *** 
[-0.04 – -0.03] [-0.04 – -0.03] [-0.04 – -0.01] [-0.05 – -0.03] 

Average Difference: 
Values Popularity 

0 0 -0.01 0 
[-0.01 – 0.00] [-0.01 – 0.00] [-0.02 – 0.01] [-0.01 – 0.01] 

Average Difference: 
Physical Aggression 

0 0 0.02 0 

[-0.01 – 0.01] [-0.01 – 0.01] [-0.00 – 0.03] [-0.01 – 0.01] 

Average Difference: 
Relational Aggression 

0 0 -0.01 0 

[-0.01 – 0.01] [-0.01 – 0.01] [-0.02 – 0.01] [-0.01 – 0.01] 
Average Difference: 
Popularity [In-reach 
Centrality] 

-0.28 *** -0.28 *** -0.11 -0.33 *** 

[-0.40 – -0.17] [-0.40 – -0.17] [-0.37 – 0.16] [-0.46 – -0.19] 
Race: Black x Same 
Race 

 

-0.04 

  [-0.08 – 0.01] 
Race: Latino x Same 
Race 

 

-0.04 

  [-0.14 – 0.06] 
Race: Other Race x 
Same Race 

 

-0.09 

  [-0.19 – 0.02] 
Race: Black x School 
Ego Race Prop < 30% 

  

0.14 * -0.02 
[0.01 – 0.28] [-0.10 – 0.06] 

Race: Latino x School 
Ego Race Prop < 30% 

  

0.29 * -0.1 

[0.03 – 0.55] [-0.25 – 0.05] 

Random Effects     
σ2 0.74 0.74 0.76 0.72 

τ00 0.22 ego 0.22 ego 0.27 ego 0.22 ego 
ICC 0.23 0.23 0.26 0.23 

N 5571 ego 5571 ego 3502 ego 5237 ego 
Observations 63725 63725 13622 50103 
Marginal R2 / 
Conditional R2 0.056 / 0.272 0.056 / 0.272 0.054 / 0.305 0.056 / 0.275 

* p<0.05   ** p<0.01   *** p<0.001    
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Note: Proportion of "Other Race" respondents never exceeds 20%, so they are not included in the 
interaction for models 4 and 5 

 

The results in Table 11 suggest that there is a relationship between interracial 

friendships and the level of ego report closeness. In Model 1, alter being of the same race 

as ego is significantly associated with a 0.10 unit increase in closeness. At first, the effect 

size seems small compared to the range of the closeness variable (0-3) and to other 

predictors, such as alter reciprocating ego’s nomination. However, more than 90 percent 

of dyads are rated as at least a 2 or “somewhat close” by ego and over 50 percent are 

rated as a 3 or “very close, so most of the dyads fall into the 2-3 range of this measure, 

making the practical effect size more of a contribution. It is also important to note that 

this result is still present even though I controlled for several dyadic factors that have 

stronger associations with closeness to friends, so the estimate may also be conservative. 

The results also showed some differences in predicting the closeness of cross-race versus 

same-race friends. For cross-race friends only, attending a school where respondents are 

a minority is associated with an increase in closeness with their cross-race friends, 

specifically for latino and black students. Overall, the results of these models indicate 

that the racial makeup of the dyad and schools contributes to the ego’s report of their 

closeness to their friends. 

Next, I tested predictors for the second mediator variable, ego network stability. I 

ran two groups of models, predicting network stability that includes all of ego’s friends 
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and predicting the network stability of just ego’s cross-race friends. For each stability 

measure subset, I also interacted ego’s race with belonging to a school that is less than 

30% of ego’s race. For total network stability, the only significant predictors were ego’s 

proportion of same-race friends and belonging to a school with fewer than 30% same-

race peers. The results suggest that a one standard deviation increase in the proportion 

of same-race peers is associated with a 0.03 decrease in network stability. This finding is 

puzzling. It is possible that a low effect size implies that there is not much of a 

relationship, but we would still assume that the relationship is positive. Since there was 

a significant and negative relationship between racial heterogeneity and stability, I ran 

the interaction model with racial heterogeneity to determine if there was a conditional 

effect for this association. Attending a school with less than 30% same-race peers is 

associated with a 0.07 decrease in network stability. I then ran an interaction model 

(Model 2 in Table 12). The results suggest that there is no conditional effect of ego’s race 

that depends on ego’s schools’ same-race population. A significant and negative effect of 

the proportion of same-race peers on network stability is still present. It may be the case 

that, since most respondents have majority same-race peers and this is a measure of that 

proportion, this measure captures something other than the effect of race-matched 

dyads on overall network stability. Over 60 percent of respondents in all waves had only 

same-race ties. These results may be a result of the fact that adolescent network stability 

tends to be low.  
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In Models 3 and 4, I used cross-race friendship stability as the dependent 

variable. The results suggest that Black students have slightly lower stability than their 

cross-race friends. Black have a 0.08 lower cross-race friendship network stability than 

white respondents. In this model, the proportion of friends of the same race was not 

significant. Belonging to a school with less than 30% remains statistically significant for 

network stability at the same effect size for all friends and cross-race friends only. 

Finally, in Model 4, I ran the same interaction with race and school same-race 

proportions. The results from the interaction term suggest that conditional on attending 

a school with fewer than 30% same-race peers, only black students see an increase in the 

stability of their cross-race friendships. This finding reflects previous descriptive results 

that cross-race friendships increase with less availability of same-race peers. The 

extension here is that when there are fewer available same-race peers, the black students 

in this data make more cross-race friends and keep them. 

 

 

Table 12: Cross-Race Friends and Network Stability 

 

 
Network Stability Cross-race friends Network 

Stability 
  Model 1 Model 2 Model 3 Model 4 

Male 
0.01 0.01 0.02 0.02 

[-0.04 – 0.06] [-0.04 – 0.06] [-0.05 – 0.10] [-0.05 – 0.10] 

Race: Black 
-0.03 -0.03 -0.08 * -0.12 ** 

[-0.09 – 0.03] [-0.09 – 0.03] [-0.16 – -0.00] [-0.20 – -0.03] 
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Race: Latino 
0 -0.03 0.05 0.25 

[-0.14 – 0.14] [-0.25 – 0.19] [-0.15 – 0.24] [-0.02 – 0.52] 

Race: Other race  
-0.03 -0.19 0.06 -0.19 

[-0.16 – 0.10] [-0.91 – 0.52] [-0.11 – 0.23] [-0.89 – 0.51] 

Reciprocity rate 
0 0 0.01 0.01 

[-0.02 – 0.02] [-0.02 – 0.02] [-0.00 – 0.03] [-0.00 – 0.03] 

Proportion same 
sex 

0.01 0.01 0.01 0.01 
[-0.00 – 0.03] [-0.00 – 0.03] [-0.00 – 0.03] [-0.00 – 0.03] 

Proportion same 
race 

-0.03 ** -0.03 ** -0.01 -0.01 
[-0.05 – -0.01] [-0.05 – -0.01] [-0.03 – 0.01] [-0.03 – 0.01] 

School Ego Race 
Prop < 30% 

-0.07 * -0.07 -0.07 * -0.18 ** 
[-0.13 – -0.01] [-0.18 – 0.04] [-0.13 – -0.00] [-0.31 – -0.05] 

Race: x Black 
School Ego Race 
Prop < 30% 

 -0.01  0.18 * 
[-0.14 – 0.13] [0.03 – 0.33] 

Race: Latino x 
School Ego Race 
Prop < 30% 

 0.04  -0.15 
[-0.21 – 0.28] [-0.41 – 0.12] 

Race: Other race x 
School Ego Race 
Prop < 30% 

 0.17  0.36 

[-0.56 – 0.89] [-0.35 – 1.07] 

Random Effects     
σ2 0.55 0.55 0.25 0.25 
τ00 0.43 ego 0.43 ego 0.70 ego 0.70 ego 
ICC 0.44 0.44 0.74 0.74 
N 3607 ego 3607 ego 2475 ego 2475 ego 
Observations 10874 10874 6624 6624 
Marginal R2 / 
Conditional R2 0.002 / 0.439 0.002 / 0.439 0.004 / 0.741 0.005 / 0.740 

* p<0.05   ** p<0.01   *** p<0.001    
 

The results from the models predicting the mediators suggest only minimal 

support for Hypothesis 4 that cross-race friends will have lower closeness to friends and 

network stability than same-race friendships. The models predicting closeness to friends 

showed that having more same-race friendships is associated with higher closeness to 

friends; however, the small effect sizes suggest that the relationship may not be 
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particularly meaningful. Regarding network stability, the proportion of same-race 

friends predicted less stability when considering all friendships and had no effect on 

cross-race friendship stability. Again, the effect sizes are small. For both closeness to 

friends and stability, attending a school with fewer than 30% same-race peers showed a 

significant interaction effect only for black respondents and only when specifying cross-

race friends for average closeness and network stability.  

In the next set of analyses, I ran baseline models for the main dependent 

variables: depressive and anxiety symptoms. Table 13 shows the results from the 

baseline models, as well as the interaction effects with the number of cross-race friends 

and the proportion of same-race friends in ego's school. In these models, I used two new 

variables: the total number of cross-race friends and same-race friends. I included 

control variables known to affect depressive and anxiety symptoms: sex, race, parent 

education level, alcohol consumption, academic grades, and relational and physical 

aggression.  

As expected from prior literature, alcohol consumption and aggression were 

significantly associated with an increase in depressive and anxiety symptoms. Higher 

parental education and higher school grades were associated with fewer depressive and 

anxiety symptoms. In all models in Table 6, male and black respondents had fewer 

depressive and anxiety symptoms. The number of cross-race friends was not 

significantly associated with depressive or anxiety symptoms. However, the number of 
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same-race friends provided a significant protective effect against depressive and anxiety 

symptoms, although the effect size was small.  

In the interaction models, there was a significant conditional effect on the 

number of cross-race friends by those who attended a school with fewer same-race 

peers. For those who attended a school with less than 30% same-race peers, as the 

number of cross-race friends increased, the overall depressive and anxiety symptoms 

decreased (see Figures 13 and 14 for interaction plots). Again, the effect size here is 

small, but is present. This finding is in contrast with Hypothesis 2, which states that 

having more cross-race friends will increase depression and anxiety when respondents 

are in the minority in their school. The finding of the opposite, although small, effect 

supports previous research on contact with others, reducing overall intergroup anxiety. 

It is possible that, as previous work has found, interaction with those of a different race 

can decrease intergroup anxiety, which may also reduce an individual’s overall anxiety. 

Adolescents in other racial groups may have more positive experiences than negative 

experiences with peers. These friendships seem to have positive benefits for mental 

health, specifically when respondents are in schools where they have fewer same-race 

peers. 
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Table 13: Cross Race Friends and Mental Health Outcomes 

 

 Depressive Symptoms Anxiety Symptoms 

Predictors Model 1 Model 2 Model 3 Model 4 

Male 
-0.17 *** -0.17 *** -0.44 *** -0.44 *** 

[-0.22 – -0.11] [-0.22 – -0.11] [-0.50 – -0.39] [-0.50 – -0.39] 

Race: Black -0.07 *** -0.07 *** 0 0 
[-0.10 – -0.04] [-0.10 – -0.04] [-0.03 – 0.03] [-0.03 – 0.03] 

Race: Latino 0 0 -0.03 -0.02 
[-0.03 – 0.03] [-0.02 – 0.03] [-0.05 – 0.00] [-0.05 – 0.01] 

Race: Other 
race  

0.01 0.02 0 0.02 
[-0.02 – 0.04] [-0.01 – 0.06] [-0.03 – 0.04] [-0.01 – 0.05] 

Parent 
education  

-0.04 *** -0.04 *** -0.05 *** -0.05 *** 
[-0.07 – -0.02] [-0.07 – -0.02] [-0.07 – -0.02] [-0.07 – -0.02] 

Alcohol 0.12 *** 0.12 *** 0.10 *** 0.10 *** 
[0.09 – 0.14] [0.09 – 0.14] [0.07 – 0.12] [0.07 – 0.12] 

School grades -0.08 *** -0.08 *** -0.08 *** -0.08 *** 
[-0.10 – -0.06] [-0.10 – -0.06] [-0.10 – -0.06] [-0.10 – -0.06] 

Relational 
aggression 

0.08 *** 0.08 *** 0.11 *** 0.11 *** 
[0.06 – 0.11] [0.06 – 0.11] [0.09 – 0.14] [0.09 – 0.14] 

Physical 
aggression 

0.08 *** 0.08 *** 0.05 *** 0.05 *** 
[0.06 – 0.11] [0.06 – 0.11] [0.02 – 0.07] [0.02 – 0.07] 

School Prop 
Ego Race < 30% 

-0.02 -0.02 0.03 0.03 
[-0.08 – 0.05] [-0.08 – 0.05] [-0.04 – 0.09] [-0.04 – 0.09] 

Number cross-
race friends 

0.01 0.04 * 0 0.03 
[-0.02 – 0.04] [0.00 – 0.07] [-0.02 – 0.03] [-0.00 – 0.06] 

Number same-
race friends 

-0.01 -0.01 -0.02 -0.01 
[-0.04 – 0.01] [-0.04 – 0.01] [-0.04 – 0.01] [-0.04 – 0.01] 

Network 
Stability 

-0.02 * -0.02 * -0.01 -0.01 

[-0.05 – -0.00] [-0.05 – -0.00] [-0.03 – 0.01] [-0.03 – 0.01] 

Avg. Closeness 
to Friends 

-0.02 * -0.02 * -0.04 *** -0.04 *** 
[-0.04 – -0.00] [-0.04 – -0.00] [-0.06 – -0.02] [-0.06 – -0.02] 

Reciprocity 
Rate 

-0.01 -0.01 0.01 0.01 
[-0.03 – 0.01] [-0.03 – 0.01] [-0.01 – 0.03] [-0.01 – 0.03] 
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Number cross-
race friends x 
School Ego 
Race Prop < 
30% 

-0.06 * -0.06 * 

[-0.11 – -0.01] [-0.11 – -0.01] 
Random 
Effects     
σ2 0.75 0.75 0.54 0.54 

τ00 0.58 ego 0.58 ego 0.51 ego 0.51 ego 

ICC 0.44 0.44 0.49 0.49 

N 3292 ego 3292 ego 3297 ego 3297 ego 
Observations 8849 8849 8873 8873 
Marginal R2 / 
Conditional R2 0.072 / 0.477 0.072 / 0.477 0.102 / 0.538 0.103 / 0.538 

* p<0.05   ** p<0.01   *** p<0.001  
 

 

Figure 13: Interaction of Number of Cross-Race Friends on Depressive 
Symptoms, Moderated by Same-Race Population 
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Figure 14: Interaction of Number of Cross-Race Friends on Anxiety Symptoms, 
Moderated by Same-Race Population 

In the final analyses, I ran mediation and moderated mediation models for 

depressive and anxiety symptoms, using closeness to friends and network stability as 

mediators of having cross-race friends. For both depressive and anxiety symptoms, 

neither network stability nor closeness to friends had a significant mediating effect on 

the number of cross-race friends in the outcomes. For moderated mediation, I included 

an interaction term for the proportion of same-race peers under 30% in the mediator and 

outcome model and ran a significance test for potentially differing results by moderator 

value. The only moderating mediation model that was significant was the closeness to 

friends’ mediation model on depressive symptoms. For those who attended a school 

with less than 30% same-race peers, the mediation effect of closeness to friends on cross-

race friends was significant compared to those who attended a school with more than 
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30% same-race peers. As in the previous model, the effect sizes were small and perhaps 

not practically meaningful. Given these results, I found minimal support for Hypothesis 

5a and no support for Hypothesis 5b. 

Table 14: Moderated Mediation on Depressive and Anxiety Symptoms 

 

Dependent Variable Depressive Symptoms Anxiety Symptoms 
Mediator Network 

Stability 
Closeness to 

Friends 
Network 
Stability 

Closeness to 
Friends 

Average Causal 
Mediation Effects -0.0003 0.0024** 0.0003 0.0031 
Average Direct Effects 0.0141 -0.0040 0.0061 -0.0022 
Total Effect 0.0139 -0.0016 0.0064 0.0009 

     
Moderated Mediations     
School Ego Race Prop 
OVER 30%     
Average Causal 
Mediation Effects -0.0002 0.0023* 0.0001 0.0031*** 
Average Direct Effects 0.0031 0.0186 -0.0191 -0.0314 
Total Effect 0.0029 0.0210 -0.0190 -0.0283 

     
School Ego Race Prop 
UNDER 30%     
Average Causal 
Mediation Effects -0.0002 0.0024*** 0.0001 0.0031*** 
Average Direct Effects 0.0214 -0.034097** 0.0222 0.0190 
Total Effect 0.0211 -0.0317* 0.0223 0.0221 

 

 In Table 14, the only significant results were from the depressive symptoms 

outcome mediated by the closeness to friends model. There were no mediation or 

moderated mediation effects for anxiety symptoms as an outcome or for network 

stability as mediators. The bold results show that for respondents in schools with less 
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than 30% same-race peers, the direct effect of the number of cross-race friends on 

depressive symptoms is negative, and that the relationship is partially mediated by 

closeness to friends. The test for moderation is significant, meaning that this relationship 

between cross-race friends and depressive symptoms mediated by average closeness to 

friends is conditional on the racial heterogeneity of schools. However, the direct and 

mediation effects were extremely low, implying that there is likely no practical effect for 

these results.  

4.5 Discussion 

The purpose of this study was to test the mental health consequences of having 

cross-race friends and determine if contextual factors in those friendships mediate this 

relationship. I specifically chose closeness to friends and friendship stability because 

these are two of the main measures for which research has found differences between 

same-race and cross-race friendships. I also considered whether the relationships 

between these variables might be conditional on the racial heterogeneity of schools. 

There have been mixed findings regarding the possible mental health consequences of 

cross-race friendships. The goal was to use the contextual parameters of schools and 

friendships to determine if school conditions and/or the context of a friendship could 

explain the association. 

Like previous work on friendship segregation in schools, I found that 

adolescents were more likely to nominate those of their same race as friends than their 
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cross-race peers, supporting Hypothesis 1. All respondents tended to prefer peers of the 

same race; however, the proportion of cross-race friends increased as the availability of 

peers of the same race decreased. This finding is in partial contrast to previous research, 

which found a curvilinear relationship between school racial heterogeneity and the 

presence of cross-race friends. Previous studies found that friendship segregation peaks 

at moderate school heterogeneity (Moody et al., 2001; Rude et al., 2010). The difference 

in the findings may be due to the size of the school population in the context data. The 

schools range from 50 to 1,500 students, so the limited availability of peers may have 

affected this difference in the findings. There were also only 19 schools in this dataset, 

three of which were removed because they were not considered typical public schools. 

The data are mostly comprised of white and black individuals, with a very small 

population of Latino adolescents and individuals with other racial identities. It is 

possible that the differences in this dataset compared to other nationally representative 

data led to this different result. 

I expected minority respondents to have higher levels of depression and anxiety 

(Hypothesis 2). I found the opposite result to the model results. The interaction effects in 

the depression and anxiety models showed that when adolescents had more cross-race 

friends and attended school where they were a minority, depressive and anxiety 

symptoms decreased from the mean. This finding supports previous studies on 

intergroup anxiety: those who have more interactions with peers other than themselves 
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exhibit lower intergroup anxiety after positive experiences. The findings from this study 

support and extend this to overall anxiety, conditional on the proportion of same-race 

peers in respondents’ schools. The results are significant but small relative to the other 

predictors and the range of possible values for the outcomes. Given the small effect size, 

it is likely that the practical effect of the number of cross-race friends on mental health 

outcomes is negligible. 

For hypotheses 4 and 5a/b, I found no significant initial mediation effects of 

closeness to friends or network stability on the number of cross-race friends. There was 

some support for Hypothesis 5: for those who were minorities in their schools, closeness 

to friends mediated the effect of the number of cross-race friends on depressive 

symptoms only. However, the effect size was less than 0.00, suggesting that the practical 

effect was negligible. These findings suggest that, while there is some relationship 

between having cross-race friends and increased emotional distress, this relationship 

cannot be attributed to the intimacy or stability of the friendship or the racial 

heterogeneity of the school environment. Overall, there seems to be more support for the 

positive aspects of cross-race friendships, and they provide some relief from emotional 

distress for minority students who do not have many same-race peers. One possible 

explanation for this finding is that adolescents who are in a minority status may feel like 

outsiders, and when they have the chance to befriend those of the majority race, 

alienation is reduced, and emotional distress improves. 
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5. Discussion and Conclusions 
The purpose of this dissertation was to examine the causes and consequences of 

friendship stability. In chapter 2, we introduced a new measure of network stability. 

Unlike Jaccard, this measure prioritizes repeated nominations. In Chapter 2, we 

introduce a new measure of network stability over time and account for nomination 

opportunities. For adolescent friendships, we argue that these features are more 

important than accounting for the number of lost and new ties. Friend retention, we 

find, matters for these severe outcomes. Finally, it is readily applied across multiple time 

points, whereas other measures such as Jaccard are only applicable across two time 

points.  

To test our measure, we applied it to two extreme cases: predicting suicide 

attempts and threatening others with a weapon. We argue that there may be two broad 

mechanisms in which low network stability could lead to our main outcomes, 

threatening others, and attempted suicide. The first pathway, social failure, is 

characterized by social rejection, withdrawal, and emotional distress. Our second 

pathway, social success, specifies those who are popular, do well in school, and easily 

make friends. The findings from our mediation analyses suggest the most support for 

the social failure pathway in both outcomes and only some support for social success in 

threatening others. For suicide attempts, the only significant mediators were anxiety and 

depression, highlighting the social failure pathway. For threatening others, all social 
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failure variables as well as some social success (centrality, brokering a triad, and status 

motivations) all significantly mediated the effect of network stability. 

The purpose of Chapter 3 is to identify the relative importance of individual, 

dyadic, and structural factors that lead to an individual dissolving a friendship tie. One 

of the notable contributions of this study is that it considers all friendships regardless of 

reciprocity. Prior work on friendship dissolution and stability has mostly focused on 

reciprocated ties, arguing that reciprocity is a defining factor in friendship. I argue that 

defining friendships in this way severely truncates the available data and limits our 

understanding of the nature of friendship dissolution to only reciprocated ties. Instead, I 

consider a tie dissolved if the ego fails to nominate alter in a given wave. While the 

choice of dissolving a tie is left to the individual, the findings suggest that it is primarily 

the structural position of ego and the dyadic context that leads to friendship dissolution. 

These findings support previous work that emphasizes homophily in networks: when 

dyadic differences are salient, adolescents tend to drop ties that are more dissimilar to 

themselves. This may be due to decreased feelings of intimacy that individuals feel 

when they learn that their friends are not as similar as they thought. 

The results of Chapter 3 support the findings from previous studies that larger 

dyadic differences tend to increase the likelihood of a tie dissolving. However, several of 

these dyadic results changed significantly when an indicator of reciprocity was added. 

Another major contribution of this study is from these findings. After running multiple 
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interaction models with reciprocity, I found that some of the relationships found in 

previous works were contingent on their entire dataset being made of reciprocal ties. 

These findings expand our understanding of the dissolution of friendship. This study 

shows that while reciprocity is not a definite feature of friendship, it does impact how 

some structural and dyadic predictors affect the likelihood of dissolution or survival.  

The purpose of chapter 4 was to understand how peer mixing by race is 

associated with mental health outcomes. In this study, I tested how an ego’s race shaped 

who they nominated as their friends, how they rated their friends in terms of intimacy, 

and how cross-race versus same-race friends shape friendship stability. I then tested 

how interracial friends, mediated by intimacy and stability, affect adolescent anxiety 

and depression, specifically in contexts where ego is a minority in their school. In 

general, there have been mixed findings on the relationship between cross-race friends 

and mental health. This study aimed to use the contextual factors of schools and 

friendships to explain this relationship. These results suggest that when adolescents 

have few same-race peers available to befriends, having cross-race friends decreases 

their depressive symptoms. In this context, it is possible that adolescents with only peers 

of the same race may feel like outsiders. When they have cross-race friends, the feeling 

of being an “other” may be reduced as they are brought into the fold of the majority, 

making them feel like part of the group rather than outside of it.  
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While having cross-race friends is associated with lower intimacy and network 

stability, the findings from the mediation models indicated little to no mediation effect 

for intimacy or network stability on the relationship between having cross-race friends 

subsequent mental health outcomes. The lack of a significant finding for this mediator 

effect supports previous work that hypothesized that cross-race friendships improve the 

mental health of minority students. Had the mediations been significant, this may have 

implied a more complex relationship between cross-race friends and mental health. 

Without specific relational interaction data, in general, the findings of this study support 

psychological studies that have suggested that more cross-race relationships can reduce 

intergroup anxiety and even overall emotional distress that can be caused by being part 

of a small racial group in schools. 

The findings of this dissertation will be useful for future research on adolescent 

friendships and the broader social network literature. One of the main focuses of 

adolescent friendship literature is the extent to which friends influence behavior. 

Incorporating tie stability into the friendship literature will allow scholars to identify the 

contexts more accurately in which influence is more likely, as we might expect short-

term friendships to not provide enough time or investment to influence behaviors. The 

social network literature on organizations benefits from a clearer understanding of the 

predictors and consequences of tie stability. Organizations tend to be interested in 

promoting employee productivity. If small working groups, dyads, or larger 
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organizations have stable relationships over time, repeated collaborations may be more 

effective and thus more productive. Therefore, research on how tie stability can be 

achieved both structurally and at the group level would improve future research on 

organizational ties. Overall, expanding our empirical understanding of tie stability 

would provide a way to develop a theory of tie stability that could be broadly tested in 

subfields that use social network analysis.  
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Appendix A: Detailed Model Results for Chapter 3  
Ego, Dyad, and Combined Models 

  Combined Model Ego Model Dyad Model 

Term 
Odds 
Ratio CI 

Odds 
Ratio CI 

Odds 
Ratio CI 

Male 0.90 *** [0.86 – 0.94] 1.01 [0.97 – 1.05]   

Race: Black 1 [0.95 – 1.04] 1.08 *** [1.03 – 1.13]   
Race: Latino 0.70 *** [0.63 – 0.78] 0.81 *** [0.73 – 0.90]   

Race: Other Race 0.90 * [0.82 – 0.98] 1.15 *** [1.06 – 1.25]   
Smoking 1 [0.98 – 1.03] 1.05 *** [1.02 – 1.07]   

Drinking 1.02 [1.00 – 1.05] 1.04 ** [1.01 – 1.06]   
Marijuana 0.95 [0.89 – 1.01] 1.06 [1.00 – 1.12]   

Depressive Symp. 1 [0.98 – 1.03] 1.04 *** [1.02 – 1.07]   
Anxiety Symp. 1 [0.98 – 1.03] 0.99 [0.97 – 1.02]   

Values Close Friends 1.01 [0.99 – 1.03] 0.99 [0.98 – 1.01]   
Values Popularity 1.06 *** [1.04 – 1.08] 1.05 *** [1.03 – 1.07]   
School Attachment 1.01 [0.99 – 1.03] 1.02 [1.00 – 1.04]   
Closeness to Alter 0.77 *** [0.75 – 0.78] 0.74 *** [0.73 – 0.75]   

Physical Aggression 1.04 * [1.01 – 1.07] 1.05 *** [1.02 – 1.07]   
Relational Aggression 1 [0.97 – 1.03] 0.99 [0.97 – 1.02]     

Centrality 0.81 *** [0.78 – 0.83] 0.92 *** [0.90 – 0.94]   
In Degree 1.05 *** [1.02 – 1.08] 1.01 [0.99 – 1.04]   
Out Degree   0.61 *** [0.59 – 0.62]   
Reciprocated Friendship 0.56 *** [0.54 – 0.59]     0.49 *** [0.47 – 0.52] 

Number Mutual Ties 0.79 *** [0.77 – 0.81]     0.80 *** [0.79 – 0.82] 

Number Non-Mutual Ties 0.57 *** [0.56 – 0.59]     0.66 *** [0.65 – 0.68] 

Sex Match 0.54 *** [0.51 – 0.56]     0.58 *** [0.55 – 0.61] 

Race Match 0.75 *** [0.72 – 0.79]     0.77 *** [0.74 – 0.81] 

Cohort Match 0.66 *** [0.60 – 0.74]     0.65 *** [0.59 – 0.72] 

Shared Activities 0.94 *** [0.92 – 0.95]     0.92 *** [0.90 – 0.94] 

Smoking Diff 1.03 * [1.01 – 1.05]     1.04 ** [1.01 – 1.06] 

Drinking Diff 1.06 *** [1.04 – 1.08]     1.07 *** [1.05 – 1.09] 

Marijuana Diff 0.76 *** [0.73 – 0.80]     0.79 *** [0.75 – 0.82] 

Anxiety Symp. Diff 1.02 * [1.00 – 1.04]     1.02 * [1.00 – 1.04] 

Depressive Symp. Diff 1.03 ** [1.01 – 1.05]     1.04 *** [1.01 – 1.06] 

Physical Aggression Diff 0.99 [0.96 – 1.02]     0.99 [0.97 – 1.02] 
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Relational Aggression Diff 1.01 [0.99 – 1.04]     1.02 [1.00 – 1.04] 

Grades Diff 1.04 *** [1.02 – 1.06]     1.05 *** [1.03 – 1.07] 

School Attachment Diff 1.03 *** [1.01 – 1.05]     1.03 ** [1.01 – 1.04] 

Values Close Friends Diff 1.02 [1.00 – 1.04]     1.03 ** [1.01 – 1.05] 

Values Popularity Diff 1.04 *** [1.02 – 1.06]     1.03 *** [1.01 – 1.05] 

Out Degree Diff 1.08 *** [1.05 – 1.10]     1.05 *** [1.03 – 1.07] 

In Degree Diff 0.79 *** [0.77 – 0.80]     0.80 *** [0.79 – 0.82] 

Centrality Diff 1.42 *** [1.39 – 1.46]     1.34 *** [1.31 – 1.37] 

Ego Centrality > Alter 2.16 *** [2.07 – 2.26]     1.93 *** [1.86 – 2.01] 
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